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ABSTRACT 

Reported was a 3 week fluency shaping program in 
which 56 stutterers (aged 8 to 59 years) were each assisted by a 
single speech therapist through the following program stages: very 
slow speech; vov/els ; consonant initiated syllables; one, two, and 
three syllable worols; short, self generated sentences; spontaneous 
speech; and transfer. Ss also worked with a computer system which 
monitored speech sound characteristics and provided feedback on the 
accuracy of responses. Each S was described in terms of sex, age, 
previous treatment indication, and stuttering frequency prior to 
program participation. Reported were significant pre- and 
post- treatment differences in Ss on measures of disfluent word 
frequencies. A newly derived objective index of stuttering severity* 
was said to correlate significantly with global ratings of severity 
made by a speech pathologist. Post- treatment measures on the 
Perceptions of Stuttering Inventory made on the average of 4 nonths 
af t€ir the program were found to be significantly lower than the 
pre-treatment measures. Followup data collected 2 years after the 
program showed that significant gains in speech fluency had been 
retained for seven out of 10 Ss. (Author/ GW) 
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One of the striking characteristics of the literature on stuttering 
that has undoubtedly contributed to confusion in che analysis of the 
problem is the reliance on conceptions of stuttered speech that focus 
on assumptions about the phenomenon rather than on clearly observable 
aspects of stuttered speech. Both the clinician and the researcher 
have been quick to move beyond the physicalistic description of stutter- 
ing in their assessment of the problem. For example, Brutten and Shoe- 
maker (1967) discussed stuttering in the following terms: "Stuttering 
is not seen as an instrumental response that depends on reinforcement 
for acquisition and maintenance, but as a fluency failure caused by 
the cognitive and motoric disorganization associated with negative 
emotion." (pp. 29-30). Negative emotion is the term used by these 
authors in reference to anxiety, fear or stress. An earlier view of 
stuttering wls presented by Van Riper (1957, p. 879), "Stuttering, as 
a disorder of communication rather than of speech, always involves a 
disturbance in interpersonal relationships* No matter what its origin 
may have been, in its advanced stages, it is accompanied by fear and 
by compulsive stereotype reactions which its possessor can not control." 
As Finichel (1945) puts it, "A common denominator of all neurotic 
phenomena is an insufficiency of the normal control apparatus." Still 
in the same vein, a more recent approach to stuttering emphasizes the 
role properties of the stutterer. Sheehan (1968, p. 72) viewed stutter- 
ing as... "a false-role disorder. It is not a speech problem per se » 
but an interpersonal communicative disorder. It is a fault in the 
social presentation of the self, a self-role conflict." Many current 
forms of stuttering therapy emphasize the significance of emotional 
factors in the phenomenon of stuttering and attempt to produce results 
by modifying the stutterer^s view of himself. (Note: It is recognized 
that other theories have also played a role in establishing current 
modes of thinking about stuttering. No attempt is being made here to 
omit or neglect the theories of West, Eisenson, Cherry and Sayers, or 
others. However, these views are not clearly representative of norm- 
ative thinking in the area of stuttering. The predominant contemporary 
opinions of stuttering have been derived from the theories and state- 
ments of Van Riper, Johnson, Sheehan, Wischner, Shames and Sherrick, 
Brutten and Shoemaker, and others with stronger psychoanalytical 
orientations.) 

A common underlying conceptual system is expressed in perhaps the 
majority of theories on stuttering — - stuttering involves the manifest- 
ation of an emotional condition. This particular view of stuttering 
represents a medical model of maladaptive behavior that has been 
carried over into those disciplines that deal with behavior as their 
subject matter. In this model, overt maladaptive behavior represent 
symptoms that are a function of an underlying cause; direct treatment 
of the symptoms neglects the real rool^s of the problem. And even if 
the symptoms are successfully altered in some way, the fundamental 
problem has not b&en solved. This particular view is expressed in 
the forms of stuttering therapy that have centered on the hypothesized 



emotional causes of stuttering and has much currency in th3 thinking 
of many speech pathologists whj are practicjng coday. Within these 
therapeutic systems the direct manipulation or stuttering has often 
been carefully avoided, or undertaken in a limited and cautious 
fashion, because of the fear chat other undesirable symptoms would 
replace the stuttering- It is instructive to note that Eysenck 
(1959) found little to support che viability of a concept of symptom 
substitution in studies which involved direct manipulation of mal- 
adaptive behavio" T with the use of behavior therapy. 

The widespread acceptance of the medical model in theories of 
stuttering has probably limited contemporary approaches to the invest- 
igation of stuttered speech- Bachrach (1965, p. 20) called attention 
to the concept of hypothesis m yopia , "a common disease among research- 
ers holding certain preconceived ideas that might get in the way of 
discovery." One ma^.if estation of this "ideational nearsightedness" 
is that the sufferer fails to accept new facts which are not compat- 
ible with his views, or he effectively explains away the new facts. 
Both of these solutions have commonly found expression in the pro- 
nouncements of those concerned with the problem of stuttering. 

A significant alternative to the medical model of maladaptive 
behavior is what may be called the psychological (or, even more 
properly, the behavioral) model. This view is si* jinctly stated 
by Ullmann and Krasner (1965 p. 20), "Maladaptive behaviors are 
learned behaviors, and the development and maintenance of a maladapt- 
ive behavior is no different from the development and maintenance 
of any other behavior." In the behavioral model, the deviant beh- 
avious per se are the targets for modification. The methods of 
treatment based on the behavioral model are derived from laboratory- 
derived definitions of those variables that have been denonstrated 
to control behavior. Behavior therapy, as this method of treatment 
has been designated, relies on the use of classical conditioning, 
operant conditioning (both appetitively and aversively motivated), 
extinction, satiation, and other similar procedures that Involve 
the direct manipulation of behavior. In most forms of behavior 
therapy the focus is on the development of procedures for directly 
modifying the existing deviant behav?uor. Very often there Is little 
concern evidenced with the question of how the deviant behaviors 
were initiated. There is no attempt made to have the subjects recall 
critical aspects of their childhood, nor are there attempts to have 
the subjects experience a "corrective emotional experience" as part 
of the therapeutic treatment. The djmamics of personality are not 
the targets for modification. During the course of behavior therapy, 
deviant behaviors are altered systematically, in successive approxi- 
mations, until they are eliminated or replaced with more desirable 
behaviors. 



There are sufficient data to clearly and convincingly show that 
stuttering enters into lawful relationships with a number of observable 
and manipulatible stimulus dimensions* Ic is unfortunate that many 
of these data have not been collected in a systematic fashion and 
that many of the phenomena involving the direct manipulation of stutter- 
ing have been used by people of questionable character who have offered 
short-lived panaceas to sufferers of stuttering. However, when consid- 
ered from an objective point of view, many of the S-R relationships 

have been observed are most important if for no other reason than 

they demonstrate that there are lawful properties of i>tuttering that 
are tied to specific types of observable stimulus events. A number 
of stimulus conditions have been demonstrated to diminish the frequency 
and duration of stuttering. For example, a few of these conditions 
include white noise masking, delayed auditory feedback, rhythmic cueing 
stiuiuli, adaptation, punishment, and prolonged speech (see Bloodstein, 
1949, 1950 for others). Continued research on the relationships 
between specific stimulus and response events holds much promise for 
future developments in our understanding of stuttering (Webster & 
Lubker, 1968), 
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A number of reports have indicaced that systematic operant 
response shaping of prolonged speech can be useful in establishing 
Improved fluency in stutterers* Reports by Goldxamond (1965), 
Ryan (1968), Soderberg (1968), and Webster (1908) stated that fluent 
speech could be established in even severe stutterers. Both 
Goldlamond and Webster pointed out that fluent speech was routinely 
established In less than 30 hours of training 

Recent developments in our laboratory at Ho 11 ins College have 
demonstrated that efficient, effective training methods can be 
developed for establishing fluent speech In stutterers. In order 
to Insure the transfer of fluent speech into the stutterers every- 
day life and the subsequent retention of improved fluency, rather 
specific training procedures are required. A brief chronology of 
successive versions of our fluency shaping program is presented 
below. 

Program I, The first program was conducted with two severe 
stutterers and was essentially a replication of Goldlamond* s (1965) 
procedures. We found that excellent laboratory fluency was generated 
In both subjects. These subjects reported difficulty In maintaining 
a slow rate of speech outside the laboratory Extensive sessions In 
the laboratory did not markedly improve their ability to employ a 
fluent speech pattern away from the laboratory. Nor was there a 
reduction In speech disfluencles In dally life when home practice 
Included exercises involving the use of a tape recorder. 

Program II , This program was a revision based on several items 
of information generated in our laboratory. First, we had been aware 
of the fact that a continuous presentation of delayed auditory feed- 
back was sufficient to Increase speech fluency in stutterers (Webster, 
Schumacher and Lubker, 1970). Hence, we eliminated the contingent 
relationships specified by Goldlamond- Next, we chose to avoid 
using elaborate apparatus to control the subject's reading rates. 
Finally 9 we added a step involving rate discrimination training « 

The general seeps used In the second program are described below: 
(Each subject was advanced through the program on the basis of his 
progress within each step* Unless othend.se noted, subjects read 
from prepared texts.) 

During each of the firs, chree days, forty-minute baseline 
recordings of oral reading were made and dlsfluent words were counted. 
The first step In the actual program Involved having the subjects re- 
cord each Instance of a dlsfluent word using a hand counter. When 
the counts for the subject and experimenter were approximately equal, 
the next stage was begun. 



Several variables were introduced next. The first was the 
continuous presentation of delayed auditory feedback The subject 
wore headphones and spoke into a microphone connecr.ed to a delayed 
auditory feedback tape recorder set Cor a -2 second delay interval. 
At the same time, the subject was instructed to prolong his speech 
by markedly increasing the duration of vowel sounds The nature 
of the correct responses were illustrated to the subject by the 
experimenter and then the subject tried prolongation until he was 
able to make correct responses. The subject thus began reading 
with very slow, prolonged speech on delayed auditory feedback- The 
effect of this treatment was to produce fluent speech in all subjects. 
Delayed auditory feedback was gradually faded out by turning down the 
volume control knob on the recorder. From approximately the fifth or 
sixth session, the subjects continued to produce self-maintained fluent 
speech without delayed auditory feedback The rate of speaking was 
approximately 30 words per minute at this point in the program. 

Our next step involved what we designated as ^'smoothing out" 
the slow speech. Smoothing was done by instructing the subject in 
how to decrease the speed and initial amplitude with which he made 
consonant sounds while maintaining prolongation oi vowel sounds. 
Part of the instruction sequence at this point involved having the sub- 
jects learn to make gradual transitions from one speech sound to 
another within words. When gradual sound transitions were achieved, 
the speech rate the subject was gradually increased to approximately 
100 to 120 wordi minute. In the event that stuttering occurred 
at any point irs iS^ apeed-up process, the first instruction to the 
subject was to :..';'.rv:>th out his sound transitions- If this instruction 
did not immediately improve fluency, then the speech rate was slowed. 
Following the recovery of fluency at the slower rate, the speech rate 
was increased and the program continued until speech reached a slow, 
normal rate (approximately 120 words per minute). 

The succeeding step was labeled "rate discrimination training." 
This involved teaching the subject to identify and to speak at one of 
two different rates of speech. The subject was instructed to speak 
at approximately 110 words a minute for two minutes and then was 
switched to a rate of about 75 words a minute for a two-minute period. 
At two-minute intervals, a cue was given to switch from one rate to 
the other. After achieving reliable rate discrimination, the steps 
of conversation were initiated. The subject was given a magazine 
and told to describe in one short sentence a picture or an adver- 
tisement. The speech rate was approximately 120 words per minute. 
When the subject, was able to describe the pictures with short sen- 
tences, then he was instructed to produce more elaborate descriptions 
involving longer sentences or chains of sentei.ces. When performance 
at this stage of the program was stable, (i.e., no stuttering altor 
approximately one hour of sessions) actual conversations began between 
the subject and the experimenter. Next, tr»<» subject was asked to Mse 
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his fluent speech in conversation within the laboratory building. 
After a few days of conversation in the laboratory environment, the 
subject was asked to use his new speech pattern for >hort periods 
of time at home. He was told that if he was su:cr>s5al in utilizing 
the new fluent pattern, he was to continue using ir^ In the event 
he had any difficulty in maintaining fluent &peech> he was to do 
one of two things: 1) either to concentrate more completely on the 
new speech pattern and to use it correctly; oc tailing that, 2) to 
completely give up any attempts to use the new iluent speech pattern 
while away from the laboratory. In general, we found that once the 
subjects began to use fluent speech in the home, they could extend 
this to other areas of conversation During the portion of the pro- 
gram that was concerned with transfer, training in conversation 
within the laboratory continued. Subjects teiminated the program 
when they reported that they were experiencing less than approximately 
five instances ot speech blockages during the day 

All subjects (N=16) eventually succeeded in ti. f erring fluent 
speech (defined here as less than a 2% disf luent wo> i rate) to settings 
away from the laboratory. For some, the transition was relatively 
easy. For others, however, the process was very slow and unstable 
After approximately ten months following ccmpletion of the program, 
all subjects reported that their speech was markedly improved. Most 
of the subjects reported that they could maintain good speech fluency; 
however, they reported that great concentration was required on their 
part and that even then they were not able to maintain good fluency at 
all times« Several subjects reported a recurrence of stuttering at 
approximately their previous levels. One of these was brought back 
to laboratory and run through the rate discrimination and conversation 
steps. He subsequently reported that his speech was improved but 
careful concentration was required in order to maintain fluency. The 
others were not able to receive additional training. 

Program This version of the program was developed after 

a variety of attempts were made to improve upon Program II. The 
second program had been uniformly successful in establishing abso- 
lutely excellent speech fluency In stutterers within the laboratory , 
The fact that all stutterers showed substantial improvement in speech 
fluency outside the laboratory was also somewhat gratifying. However, 
the relative difficulty in attaining the use of fluent speech in 
settings away from the laboratory exceeded what we regarded as accept- 
able limits. At first, we felt that the process of transferring fluent 
speech into everyday speaking situations merely required constructing 
finer gradations of tasks in the approximation to normal speech environ- 
ments. After trying changes of this type in the program, we noted 
little improvement in terminal performance. Other variations of the 
program were tried: the experimenter accompanied stutterers into speech 
situations outside the laboratory and delivered reinforcements for 
fluent speech episodes; training in relaxation was tried; further 




training employing techniques of desensitization were also tested; a 
v^ari^ty of pep talks were used; and some stutterers were even subjected 

varwious types of punishment for instances of disfluent speech in 
situations outside the laboratory- Much to our dismay, none of these 
modifications had the desired effect of stabilising fluent speech out- 
side the laboratory. Finally, we considered the possibility that per- 
haps we had been asking the subjects to learn too many different kinds 
of behavior at one time- 

Speech consists of chains ot phonemes, syllables, words, phrases, 
and sentences. It occurred to us that specific desired articulatory 
gestures might be more readily di&criminable to the subject at the 
level of the word or syllable than they would be when embedded in 
longer chains* In addition, the adequacy of vowel prolongation and 
gentle consonant initiation in single sounds could be detected more 
readily by the experimenter and this information could be relayed with 
increased precision to the subject as a means of aiding his learning. 

In order to increase the specificity of the training, we chose 
to initiate Program III with single words- Individual words were 
presented to the subject- Instructions were given in how to prolong 
vowel sounds. The subject was given an opportunity to practice on 
successive trials, with the experimenter feeding bw^ck statements to 
him regarding the adequacy of his performance- Ne^t, the gentle 
initiation of speech sounds was taught- After that, the subject 
moved progressively through a series of several hundred single words, 
gradually reducing the degree of prolongation to the point where the 
word durations were approximately the length that would occur at 
speech rates of approximately 100 to 130 words per minute. After 
achieving a stable level of performance with prolongation and gentle 
sound onsets, the subject began to make up two and three-word sen- 
tences from the single words- The subject moved on to construct 
progressively longer self-generated sentences. Conversation was 
phased-in in the laboratory setting, and then transferred to other 
locations within the buiMing in which the laboratory was located. 
The fluent speech patterii was then transferred into his everyday life. 
We asked the subject to use fluent speech during designated periods 
throughout the day, and gradually extended the duration of these 
periods until he was reporting good speech fluency throughout the 
entire day* The training in the production of single words and self- 
generated sentences in conversation continued in the laboratory as 
the transfer phases were taking place. 

It soon became evident that we were at last beginning to isolate 
some of the critical variables involved in the transfer and retention 
of fluent speech. A significant oHservation was made with the first 
subjects who went through this version of the program. In all cases, 
these subjects offered much less resistance to initiating the activities 
involved in transferring speech to settings outside the laboratory. The 
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stibjects did not offer excuses that would prevent them from going 
outside the laboratory to practice their new speech in real situ- 
ations, and did not require the extensive "prodding" that had been 
required with some of the subjects with the earlier versions of the 
program* A second benefit appeared to be in the increase in certainty 
of the subjects* knowledge of what they were doing in order to re- 
main fluent. It appeared to us as if the subjects were more aware 
of the specific articulatory gestures involved in the production o£ 
fluent speeche By increasing the specificity o£ what the stutterers 
learned in the laboratory, we were better able to insure that they 
could practice these new responses upon moving to new and different 
environments. 

Program IV e The fourth edition of the fluency shaping program 
further increased the specification oi the tasks to be learned by 
the stutterers. Instead of starting with a non-systematic presenta- 
tion of words of different lengths, we initiated the program with 
one-syllable words, moved next to two-syllable words, three-syllable 
words, short, self-generated sentences, longer sentences, conversation, 
then the transfer of fluent speech to settings outside the laboratory- 

In earlier versions of the program, we found that the experimenter 
often became a discriminative stimulus for the subject *s speech fluency 
Transfer of fluent speech to everyday life settings became more diffi- 
cult to achieve when the experimenter served as a cue for fluent speech 
A number of subjects verbalized that they could speak fluently with 
some degree of confidence as long as the experimenter was there to 
serve as a reminder of what they were supposed to dOr An analysis of 
our procedures for feeding performance evaluations back to the subjects 
led us to conclude that we had inadvertently structured the learning 
environment in a way that interfered with the establishment of the 
desired terminal fluent speech behavior. Prior to beginning each sec- 
tion of the program, the subjects had been instructed in the form of 
the responses to be made. Illustrations of the responses were given 
to them by the experimenter and the subject was then asked to try to 
produce the correct behaviors ^ On each trial, the experimenter ver- 
bally fed back information to the subject, telling him whether or not 
the word had been spoken correctly, and if it had not been spoken 
correctly, how it was to be spoken on the next trial r The apparent 
flaw with this procedure was that extensive feedback of information 
provided a crutch on which some subjects came to rely* Thus, at this 
point, we decided that it would be important to reduce the participa- 
tion of the experimenter in the therapeutic interaction^ 

Our nr:xt step was to alter the procedures for feeding back infor- 
mation about the adequacy of subjects* responses. We decided to reduce 
the continuous verbal, instructional participation of the experimenter. 




Initial instructions specifying the correct responses were given 
and a few trials were then made by the subject, who was corrected 
by the experimenter. After that, feedback to the subjects in 
Program IV was provided through light and counter which were con- 
trolled by the experimenter and the subject. After the subject 
emitted the speech response, he pressed his button. If, in the 
experimenter *s judgment, the response just emitted had met the 
criteria that were sought, a green light went on in front of the 
subject and a point was added to the counter. If the response 
was incorrect, nothing happened when the subject pressed his 
button and that trial was repeated. The introduction of the 
self-correction procedure and the further increase in the struc- 
ture within the program once more increased the ease vith which 
the subjects went about transferring fluency into their everyday 
life, and resulted in further improvements in the retention of 
fluency. 

The findings from Prograin III and IV were particularly 
gratifying. Each time we improved the specificity of the subject *s 
tasks, we found that the activities involving transfer and reten- 
tion of fluency were handled with greater ease. It no longer 
became necessary to give subjects pep talks or to deliver external 
reinforcements or punishers in order to have them sustain a fluent 
speech pattern outside the laboratory. It was becoming increasingly 
evident that once the subjects knew precisely what behaviors had to 
be produced in order to yield fluent speech, the intrinsic reinfor- 
cers for fluency would apparently sustain the activity. 

Program Ve The main thrust of our observations through four 
versions of the program had been to indicate that precision of 
instruction regarding small response units was probably the critical 
variable in determining the success or failure of the program in 
establishing fluency in any given stutterer. In order to learn 
more about what specific skills should be taught, we examined the 
speech sound characteristics of approximately 60 stutterers who 
ranged in severity from slight stuttering to very severe stuttering. 
In every case, when in tests the stutterer sufficiently reduced the 
initial intensity of speech onset below that of their stuttered 
speech and simultaneously increased the duration of speech sounds, 
disfluencies did not occur. It was clear that certain specific 
physical movements and certain forces were characteristic of dis- 
fluent speech in the same individuals. This information led to a 
rather simple, basic premise which underlies Program V: stutterers 
make the sounds of speech incorrectly . (At this point, we will make 
no attempt to infer why stutterers make speech sounds incorrectly; 
nor will we try to specify what proportions of speech sounds are 
made incorrectly, we are only reporting a generalization based on our 
observations.) 
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The fluency shaping program was now seen as a systematic means 
of purposefully modifying the characteristic movements and forces in 
the speech of stutterers r At the most parsimonious level of specifi- 
cation, it seemed that we were teaching three basic skills: 1) the 
gentle initiation of phonaticn (or mere precisely, how to produce 
speech which had "correct" amplitude vs, time contours versus the 
"incorrect" amplitude vs. time contours of disfluent spe<»:h) ; 2) how 
to produce unvoiced consonants in such a way that the "correct" 
phonetory activity could occur followinj; those sounds; and 3) how xo 
slightly increase the duration of most speech sounds. 

The fifth edition of the program was constructed during the 
Summer and Fall ci 1969. A sequence of speech tasks was assembled 
t.;hich began with the acquisition of simple phonetory and articula- 
tory iikills at the level of sounds and syllables. The sounds of 
American English were placed into the following tour functionally 
defined classes: Class I, vowels; Class II, vowel-like consonants 
(sounds represented by the letters L, R, M, N, V, J, Wj» Y and Z) ; 
Class III, sounds which were easy to modify in terms of duration and 
which were characterized by the passage of air through a constricted 
vocal opening prior to the onset of phonatj-on (fricative sounds re- 
presented by the letters F, S, H, SH, CH, and the voiceless TH) ; and 
Class IV, the stop-consonants (plosive sounds represented by the 
letters P, B, G, K, D, and T) . Our experience indicated that each 
class of sounds in the progression was slightly mere complex and 
difficult to modify than the preceding class 

A series of reference sounds, or speech sound targets, was 
established for each step within the program. The subject had 
examples of correct speech sound targets presented to him prior 
to beginning each portion of the program* After each trial, the 
subject pressed a button. If, in the experimenter *s judgment, the 
subject's response was correct, a green light flashed in fron of 
the subject and he then went on to the next trials If the subject *s 
response was incorrect, the experimenter pressed a button which pre- 
vented the signal light from coming on» The subject then repeated 
the trial until he got it correct several times in succession. 

After completing the section containing sounds and syllables, 
the subject started a segment of the program which consisted of one 
syllable words.. This portion of the program contained a sequence 
of words that began with Class I sounds* Words beginning with 
Class II sounds were next, followed by words beginning with Class 
III sounds and finally, words beginning with Class IV sounds ^ The 
next section of the program consisted of two-syllable words ^ The 
progression from Class I through Class IV sounds in the initial 
position was again used here. The next section of the program con- 
tained words with three or more syllables and again, the progression 
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went from words starting with Class I through Class IV sounds- 
Throughout the sections on sounds, syllables and individual words, 
a variety of important sound blends was also practiced. 

The duration of the one-syllable words was greatly exaggerated 
at the outset. With increased proficiency in attaining the gentle 
onset and duration speech targets, the aaouni: of prolongation was 
reduced until, by the time the subjects were working with three- 
syllable words, they were producing words of a duration that would 
be associated with the speech rate of 100 to 130 words per minute. 
The next stage of the program involved having the subjects construct 
short sentences. After that, longer sentences ^ere constructed by 
defining the meaning of single words. Speech rates were maintained 
at approximately 100-130 words per minute in conversation. 

The transfer activities in this version of the program were 
initiated in parallel, successive stages beginning very early in 
the program. Subjects begin to transfer practice on single words 
into their home environment early in the program, to practice some 
limited conversation at home using an exaggerated slow speech pattern, 
and then as the progression through the program continued, they trans- 
ferred longer and more comprehensive fluent speech behavior into their 
everyday lives. As the final transfer portions of the program were 
takin)i place, laboratory training on the basic skills continued. 

Normal administration of Program V has ranged from AO to 60 
laboratory hours per individual. The program has been used in a 
lightly simplified form with children at six to eight years of age. 
It is intended for use with individuals over approximately the ages 
of 10-12. The oldest person to go through the program was 57 years 
of age. A total of 55 stutterers have gone through this version of 
the program. 

We have found that the program requires a minimum of six hours 
per week in order to produce its effects in an efficient manner. 
Typical therapy sessions, one hour in duration, several times a 
week are spaced too far apart for significant learning to occur. In 
most of our cases, subjects go through an intensive three-week pro- 
gram, working 4 to 7 hours a day for 15 to 21 days. This type of 
schedule permits a dramatic, rapid improvement in speech fluency 
The rapid rate of fluency acquisition is probably an important form 
of reinforcement that contributes to the success of the program. 

The purpose of the present investigation was to provide ad- 
ditional data on the behavior changes induced by the participation 
of stutterers in the fluency shaping program. 



METHOD 



Subjects 



A total of 56 stutterers, 47 males and 9 females participated 
in i:he research. The stutterers ranged in age from 8 to 59 years. 
Table 1 presents a summary of the subjects* sex, age, previous 
treatment indication and stuttering frequencies prior to their 
participation in the fluency shaping program. A history of previous 
treatment for stuttering was reported by 38 subjects. All subjects 
contacted the Fluency Shaping Program and requested the opportunity 
to participate. Applicants were accepted into the program in order 
of their dates of application. 

Apparatus 

The apparatus consisted of 5 Norelco Model EL3302 portable 
tape recorders used for collecting followup data, two Uher Model 
4000 Report L tape recorders used for laboratory tape recording 
of all experimental sessions, and two Ampex VR-7000 video tape 
recording systems used for collecting before-after speech samples 
from the subjects. Two standard photographic timers (Gra Lab 
Model 170) were used to time laboratory sessions. 

The computer monitoring system consisted of a Pacific Plant- 
ronics headband mounted microphone (Model Ms-40) , and Amprex Model 
601 tape recorder, a Digital Equipment Corporation PDP8-I with a 
16 K core, a 265 K disk, and an AX-08 Laboratory Pheripheral Unit. 

Procedure 

All stutterers went through an initial standard speech evalu- 
ation which consisted of: 1) an interview; 2) reading a series 
of three standard 1000 word passages; 3) the administration of 
self-rating scales; and 4) a clinician^s rating of stuttering 
severity. The interview and oral reading selections were recorded 
on video and audio tape. Counts of disfluencies were made from 
the video tapes. 

After completing the speech evaluation the stutterers entered 
the fluency shaping program. Each stutterer was assigned to a 
single therapist who worked with him through the three weeks program. 
The stutterer moved through the fluency shaping program on the basis 
of his own individual performance. That is, each stutterer could 
work through the program as quickly as he was able. An outline of 
the program is presented in Table 2. 
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Table 1. Age, Sex, Previous Treatment Notation, and Mean 

Pre-treatment Stuttering Frequency for Each Subject. 



Mean Percent Previous 
Subject # Age Stuttering Before Therapy 



61 


12 


M 


2 


No 


62 


32 


M 


12 


Yes 


65 


12 


M 


42 


Yes 


66 


59 


M 


1 


Yes 


67 


30 


M 


25 


Yes 


69 


9 


M 


54 


No 


71 


23 


M 


14 


Yes 


72 


lA 


M 


12 


Yes 


73 


2A 


M 


17 


Yes 


75 


25 


M 


5 


Yes 


76 


Al 


M 


18 


Yes 


77 


22 


M 


30 


No 


78 


25 


F 


1 


No 


79 


28 


M 


20 


No 


80 


A5 


M 


6 


No 


81 


25 


M 


50 


Yes 


82A 


22 


F 


20 


Yes 


82B 


21 


M 


11 


Yes 


83 


50 


F 


1 


Yes 


84 


32 


M 


19 


Yes 


85 


18 


F 


3 


No 


86 


45 


M 


4 


Yes 


87 


9 


M 


8 


No 


88 


34 


M 


27 


Yes 


92 


22 


M 


3 


Yes 


93 


20 


F 


,5 


No 


9A 


41 


F 


0 


No 


95 


33 


M 


10 


Yes 


96 


18 


M 


35 


Yes 


97 


10 


M 


12 


Yes 


98 


23 


M 


2 


No 


99 


27 


M 


7 


Yes 


103 


21 


M 


26 


No 


lOA 


19 


M 


0 


Yes 


105A 


18 


M 


7 


Yes 


105B 


10 


M 


30 


Yes 


106 


53 


M 


7 


Yes 


107 


12 


M 


6 


Yes 


108 


27 


M 


3 


Yes 


109 


33 


M 


3 


Yes 


110 


36 


M 


45 


No 


111 


26 


M 


19 


Yes 


112 


8 


M 


4 


No 


113 


34 


F 


1 


Yes 


llA 


14 


M 


33 


Yes 


115 


22 


M 


7 


Yes 




Table 1. (Continued) 









Mean Percent 


Previous 


Subject // 




Sex 


Stuttering Before 


Therapy 


116 


40 


M 


46 


Yes 


117 


22 


M 


25 


Yes 


118 


20 


M 


4 


Yes 


119 


20 


M 


52 


Yes 


120 


8 


M 


16 


Yes 


121 


26 


M 


.2 


No 


122 


32 


F 


3 


No 


123 


22 


M 


15 


Yes 


12A 


9 


M 


38 


Yes 


125 


23 


F 


24 


No 
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Table 2 Outline of the fluency shaping program. 



Program Section 
1. Very slow speech 



2. Vowels - in isolation 

3. Consonant initiated syllables 

(vowel like consonants - 
W,R.L,M.N, etc.) 

4. Consonant initiated syllables 

(Fricatives - F, Th, S, 
Sh, etc.) 

5. Consonant initiated syllables 

(Stop consonants - P,B,D, 
T, etc.) 

6. One syllable words 



7. Two syllable words 

8. Three syllable words 

9. Short, self generated 
sentences 

10. Spontaneous speech 



11, Transfer 



Responses to be acquired 

Prolongation of speech. Syllables 
extended to 2 sounds each. To be 
used only in laboratory. 

Increased sound duration. Gentle 
initiation of voicing. 

Increased consonant duration, plus 
increased vowel duration. Gentle 
onset of voicing. 

Reduced intra-oral pressures followed 
by gentle onset of succeeding vowel. 

Reduced intra-oral pressures « 

Soft lip and tongue contact. Gentle 

onset of voicing « 

All above, plus smooth transitions 
into successive sounds. Use of 
slow speech in the laboratory 
building. 

Same as Step 6. 

Same as Step 6. 

Slow speech rate (about 125 wpm) , 
plus targets noted at Step 6. 

Slow, normal speech rate (about 
125 wpm) , plus targets noted at 
Step 6. 

Use of skills noted at Step 10 in 
all situations. 



The daily labor^^tory routine consisted of from 10 to 18 twenty 
minute periods durir.g which the subject worked through the program 
under the therapists guidance. In order to move from one stage of 
the program to the next, the subject had to achieve an accuracy of 
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better than 84% for two successive twenty minute periods. The 
therapist kept a running record of correct vs. incorrect responses 
during each work period. 

While Steps 2-10 were taking place in the laboratory, the 
stutterer daily practiced a half hour uging slow speech in reading 
newspapers and magazines. As part- of this practice the subjects 
were to transfer the skills learned in the laboratory sessions into 
the slowed speech. That is, if the laboratory sessions dealt with 
softening stop consonants, then that skill was to be practiced dur- 
ing the oral reading on that day. 

The transfer phase of the program was different for each subject. 
Basically, each subject was first given the opportunity to make 
telephone calls to local businesses under the therapist* s guidance. 
Next, the subject went into the community and talked to merchants, 
gas station personnel, or went into social settings requiring self- 
introduction and conversation. Tape recordings were made and checked 
by both the therapist and the subject. If the subject experienced 
any difficulties the therapist saw to it that additional laboratory 
practice was given in the skills which were deficient. It should 
be noted that the outside practice paralleling Steps 2 - 10 in the 
program gradually came to involve the use of slow, normal speech 
in connection with other people. Thus, transfer of fluency was 
begun early in the program. 

Following the completion of the program each subject was again 
interviewed, given an oral reading exercise, and was then released 
from the program. At various intervals following completion of the 
program, follow up procedures were implemented. These consisted of: 
1) telephone calls; 2) visits to the laboratory, whenever possible; 
3) administration of self-rating forma; and 4) having the subject 
tape record a. standard series of speech tasks. 
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RESULTS 



Time In Program 

The number of 20 minute sessions required by each subject 
to complete the various components of the fluency shaping program 
is presented in Table 3. The table presents the time actually 
spent in practice in the laboratory, and does not include the 
practice time spent by the subjects outside the laboratory. 

It should be noted that the actual amount of time subjects 
spent in transfer activities was not possible to measure. Each 
subject participated in a variety of activities at times .:ind places 
of his own choosing, and consequently, this portion of the program 
did not lend itself to quantification. The estimates of average 
total time in transfer sessions were arrived at by consultation 
between the speech pathologist and the principal investigator. 
The total amount of time the subjects spent in the program aver- 
aged out to approximately 50 hours. As was noted previously, the 
performance of the subjects determined the rate at which they moved 
from one portion of the program to the next, the working criterion 
used was that the subjects had to perform at approximately an 
85% accuracy level for two successive 20 minute sessions in order 
to advance from one portion of the program to the next. This 
criterion did not seem to be unnecessarily strict, yet it was 
stringent enough to insure that the subjects were able to progress 
properly from one portion of the program to the next. 

Disfluent Word Frequencies 

The mean disfluent word frequencies for each of the stutterers 
before and then immediately after their participation in the fluency 
shaping program are shown in Table A. The pre-treatment mean dis- 
fluent word percent for all subjects combined was 15.8. The post- 
treatment mean disfluent word percent was .9. It was noted during 
the administration of the program that with the introduction of the 
slow, slow speech in the laboratory the frequency of disfluent 
words was estimated to below approximately three percent. By the 
time most subjects were in the third step of the program, the 
disfluent word frequencies were generally below one percent. At 
the same time the so-called "secondary characteristics" which often 
accompany stuttering were observed to drop out. Because of this 
low frequency occur ranee no systematic attempts were made to 
qualify the number of disfluencies during the administration of the 
program. 
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Table 3. Mean number of 20 minute sessions spent In various 
portions of the fluency shaping program. 



Program Segment Mean 

Very slow speech 4.0 

Sounds 12.4 

One syllable words 16.8 

Two syllable words 20.0 

Three syllable words 17.7 

Short self*generated sentences 18.5 
Conversation - 



Average total time in laboratory sessions « 29.8 hours 
Estimated average total time In transfer sessions = 20.0 hours 
Approximate total average time In program 49.8 hours 
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Table A, Age, Sex, Pre and Immediate Post-Treatment 
Stuttering Frequencies 

Mean Percent Mean Percent 



Subject // 


Age 


Sex 


Stuttering Before 
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30 
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106 


53 
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.3 


107 


12 
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6 


.4 


108 


11 
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.2 


109 


33 
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.7 


110 


36 


M 


45 
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111 


26 


M 


19 


.6 


112 


8 


M 
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0 


113 


34 
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0 


llA 


lA 


M 


33 


0 


115 


22 


M 


7 


.1 
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Table 4. (Continued) 

Mean Percent Mesn Percent 

Subject # Age Sex Stuttering Before Stuttering After 



116 AO M A6 .8 

117 22 M 25 0 

118 20 M A .1 

119 20 M 52 12.0 

120 8 M 16 .5 

121 26 M .2 0 

122 32 F 3 .A 

123 22 M 15 .6 
12A 9 M 38 0 
125 23 F 2A 0 



Group Mean 15.8 .9 



20. 

25 



An Other Index of Stuttering Severity 



It has been traditionally a rather difficult task to provide an 
objective definition of stuttering severity. As with any apparently 
multidimensional problem, an initial objective analysis must be 
restricted to the more salient attributes of the phenomenon being 
investigated • A meaningful, clinically applicable method of 
stuttering evaluation must be neither too complex nor too time 
consuming to use, yet the method must be reliable and should cor- 
relate well with general clinical impressions of stuttering 
desparity. It is clear that scales such as the Iowa scale rating 
severity of stuttering do not succeed well for the simple reason 
that they place together different dimensions of the stuttering 
problem which covary independently of each other. Consequently, 
the rating which is derived is at best a value which is determined 
to a large extent by the interpretations of the specific therapist 
administering the reading scale. Simple frequency measures of 
stuttering, while useful, seem to omit another particularly relevant 
dimension of the problem, the extent to which the subject experienced 
pauses of speech blocks. 

One of the methods of stuttering evaluation we have employed 
seems to meet the desired criteria. The method may be used with any 
speech sample and is not technically complex in its application. 
Basically, the parameters of stuttering frequency and speech block 
duration are sampled with standard procedures and an area function is 
then plotted. Figures 1 through 10 show area functions before treat- 
ment and again following treatment for ten randomly selected stutterers 
who completed the fluency shaping program. 

A standard 1000 word reading passage was chosen for use as the 
speech task. The percent of words on which at least one disfluency 
occurred was determined. As with all such counts made during this 
research program, a disfluent word was scored if the subject displayed 
one, or more, of the following behaviors during the utterance of a 
word: struggle concurrance with speech initiation, silent stops, 
forced breathing, facial grimaces, or repetitions of sounds, syllables, 
or words. This measure is a sensitive response measure; the reliability 
of disfluent word counts by two different and independent observers has 
consistently ranged from 90 to 100% in our laboratory (Webster and 
Dorman, 1970); and the measure is convenient to use at a clinical or 
research setting where large quantities of data are handled. 

The second dimension of the severity index consists of duration. 
This is a measure of speech blockage duration, i.e., the amount of 
time a stutterer is silent or struggling while trying to initiate a 
speech sound. The sampling procedure for establishing duration involved 
selecting on a random basis nine speech blocks from the 1000 word 
sample. Three speech blocks were taken from the first third of the 
sample, three from the second and three from the final third. Each 
third of the 1000 word passage was broken into ten equally spaced seg- 
ments. Three of the ten segments were randomly chosen and the first 
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Table 5. Rank Ordering by Area Functions (Percent disfluent words x 
total duration of a random sample of hesitations) and Rank Ordering of 
Stuttering Severity of the Same Subjects by a Speech Clinician, 



Subject No, Ordering By Area Ordering By Speech Clinician 
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speech block which occurred in the segment was then timed. The 
total duration of the nine samples was then determined. This 
procedure was applied to the randomly selected sample of twenty 
stutterer *s before and after they completed the fluency shaping 
program. 

In order to determine the relationship between subjective 
estimates of stuttering severity and the area plot a trained 
speech pathologist who was familiar with each of the cases was 
given a stack of cards which had listed on them the names of the 
subjects. The therapist was asked to rank order the cards in 
terms of his estimate of the severity of the subject *s stuttering 
problem prior to the subject *s introduction into the fluency 
shaping program. 

A Spearman rank-order correlation (rho) was computed between the 
rank ordering of the area plots and the rank orderings arrived at 
by the speech pathologist (Table 5) . The rank order correlation 
coefficient was equal to .93. This value was significant beyond 
the .05 level. 

Follow-up Data on Fluency Retention 

In order to establish an objective index of how well speech 
fluency was retained following release from the fluency shaping 
program, a randomly selected sample of 18 male and 2 female stutter- 
ers was examined. The median age of the subjects was 25 years, with 
a range from 8 to 52 years. The median time between program comple- 
tion and the acquisition of follow-up data was 25 months. 

Data showing pre-treatment versus follow-up levels of fluency, 
subjects* reports on post- treatment speech quality compared with 
pre-treatment speech quality and subjects* satisfaction with their 
speech are shown in Table 6. The disfluent word frequencies prior 
to treatment and again approximately two years following the program 
are shown in Figure 15. Examination of the figure will show that 
the follow-up measure shifted toward the low end of the abscissa. 
It is important to note that in the post-treatment oral reading task 
13 out of 20 subjects had disfluent word frequencies at or below one 
percent. In the post-treatment measures obtained in conversation, 
9 out of 20 subjects scored at or below the one percent disfluency 
level. All cases showed decreases in disfluent word frequencies 
from pre-treatment to the follow-up measures « Both of these pre- 
treatment versus post- treatment differences (pre-reading versus post 
conversation) were significant beyond the .005 level when tested 
with the Wilcoxin Signed-Ranks Test. 

The subjects also furnished some self-report data. Of the 20 
subjects, 19 indicated that their post- treatment speech quality was 
improved when compared with pre-treatment levels. One subject 
reported his speech was essentially the same as it had been prior 
to entering the program, and none of the subjects indicated that 
their speech was worse. 
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These self-reports were consistent with the observed changes in 
the disfluent word rates, A dozen of the subjects reported that 
they were satisfied with their new, current levels of speech 
fluency. Two indicated they were somewhat satisfied, but felt 
they could do better, and six said they were not satisfied with 
their current levels of speech fluency, because they were clearly 
aware that they had done better and could do better. One case. 
Subject //37, indicated that he was not satisfied with his current 
level of speech fluency, even though he scored at an essentially 
normal level of fluency. Further discussion with this subject 
revealed that he expected himself to have perfectly fluent speech 
at all times. At best, this is an unrealistic expectation, be- 
cause most fluent speakers have a good many disfluencies in 
their speech. 

Perceptions of Stuttering Inventory , 

Self-report data have been collected on another sample of 19 
stutterers who completed Program V, Only one sutterer occurs in 
both samples reported upon in this chapter. The self-report form 
used was an instrument designated as the Perceptions of Stuttering 
Inventor y (Woolf, 1967), The instrument consists of 60 items. The 
person taking the inventory checks whether or not each item is 
characteristic of him at that point in time. There are three scales, 
each of which is based on 20 items. 

The first scale deals with struggle (repeating a sound or word 
with effort, prolonging a sound or word while trying to push it out, 
etc). The second scale is concerned with avoidance (avoiding talking 
with others of his own age group, avoiding talking to one or both of 
his parents, etc). The third scale deals with expectancy (wondering 
whether you will stutter or how you will speak if you do stutter, 
postponing speaking for a short time until certain you can be fluent, 
saying words slowly or rapidly preceding the word on which stuttering 
is expected) , 

Although the instrument is essentially a research instrument and 
much remains to be learned about its reliability and validity, a pre- 
vious form of the instrument (Rothenberg, 1963) showed reliability 
coefficients in the middle to high ,80' s. Figure 2 shows the mean 
before-after scores on the Perceptions of Stuttering Inventory , The 
mean time between testing was approximately four months. The mean 
before-treatment scores were all in the moderately severe area of the 
scale. In the follow-up data, the mean scores are at the mild end of 
the scale* It is not unusual to find that the expec&t^ncy score is some- 
what higher than the struggle and avoidance scores. Since several items 
on the inventory pertain to various aspects of attention to speaking 
prior to producing sounds (saying words slowly or rapidly preceding the 
word on which stuttering is expected; concentrating on how you were 
going to speak, e,g,, thinking about where to put your tongue or how to 
breathe) , we do not take this score to mean that there is expectancy 
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Table 7. Pre- and Post-Treatment Scores on the 

Perceptions of Stuttering Inventory (N=37) 
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of the actual act of stuttering. The slightly higher expectancy 
scores are generally indicative of the fact that the subjects are 
attending to the task of speaking fluently. It is worth noting 
that most of the subjects on whom the inventory scores were collected 
went through the program using the early initiation of transfer. We 
have observed that there is greater stability of fluency when the 
early transfer procedure is systematically employed. 

General Observations . 

There are other changes which we have observed in our subjects. 
First » there is usually a decided increase in the amount of verbal 
output as the subjects progress through the program. Apparently, as 
it becomes easier to speak fluently, the amount of verbal behavior 
increases. Secondly, we have also observed that many of the stutterers 
seem to become more socially agressive. That is, they display an 
increased willingness to go into situations that were previously 
uncomfortable. Third, we have observed some rather dramatic behavioral 
changes in our subjects in their everyday life situations. For example, 
one subject, a major in the military service who was a moderate stutterer, 
(approximate 10% disfluent word rate) felt that he would not be promoted 
because of his stuttered speech. After completing the fluency-shaping 
program, he was placed on the promotion list, attended Staff and General 
Command School and during oral presentations in classes there, was never 
given less than the top rating. He reported that it was unlikely that 
anyone at Staff and General Command School knew he was a stutterer «. At 
the present time, this subject holds a coimnand position at a large mili- . 
tary base in Europe. He spends extensive portions of each day in 
pressureful communication situations and spends much time on the tele- 
phone. Personal obversations of his fluency made by our staff in his 
current situation have shown that he speaks with excellent speech fluency 
(now about 30 months after completing the program) . His estimated dis- 
fluent word rate in conversation, including telephone conversation, was 
less than one percent. Other subjects have initiated college programs 
that they had not previously attempted because of their speech deficien- 
cies, and have undertaken new types of jobs which could not have previous- 
ly been handled, for example, becoming newspaper reporters, teachers, and 
businessmen. Also, three physicians have completed the program and in 
each case, they have reported that their professional responsibilities 
became much easier to handle. Another of the characteristics we have 
observed is that unmarried stutterers who improve the quality of their 
speech usually show dramatic increases in the frequency and intensity of 
their contacts with members of the opposite sex. 




DISCUSSION 

The development of a generalized fluency shaping program 
which was applicable to a wide range of subjects had certain other 
advantages. In particular, in comparison with other forms of 
therapy (Van Riper, 1958; Sheehan, 1970; and Starkweather, 1971) 
the amount of time the subjects spent in the program was relatively 
modest. The average total time spent by subjects in laboratory 
sessions supervised directly by the therapist was 29.8 hours. 
Additional time in transfer sessions required approximately an 
average of 20 hours. Thus, the total average time the subjects 
spent on the program was approximately 50 hours. The large 
majority of the subjects completed the program in between AO to 60 
hours. This is in marked contrast to therapies where the treatment 
may last for some years. 

It is important to note that the Fluency Shaping Program 
was normally administered over a three week period. Apparently, 
one of the important variables, the intensiveness of treatment, 
produces rather dramatic and sudden increases in speech fluency, 
which in turn, are highly reinforcing to the subjects. It may be 
suggested from our experience with the new therapy that much of 
our traditional therapeutic practice may be incorrect in that it 
spreads small amounts of treatment over long periods of time, thus 
diluting and weakening any effects which the treatments may actually 
have. 

The tight focus on specific forms of speech behavior seen in 
our Fluency Shaping Program is quite important for the specificity 
of training seems to be the key to the success of the program. 
While in overview, it may appear as if a great deal of time was 
spent in relatively short speech segments (i.e., sounds, one syllable 
words, two syllable words, and three syllable words), it is clear 
to the principal investigator that the rather specific articulatory 
skills which were learned in these exercises had a great deal of 
transfer value into the subjects* everyday life. Finally, the 
specificity of the training has another advantage in that it will 
eventually be possible to develop performance norms for the different 
program components. Such norms would permit the continual checking 
of an individual's progress against those of known reference groups, 
and would provide a basis for making adjustments within the program 
to give extra attention to deficiencies in learning evidenced by 
the subjects. 

In an effort to deal with the observable aspects of stuttering 
it seemed parsimonious to take one of the more salient features of 
the problem and use it as our primary index of stuttering severity. 
The response measure chosen consisted of the number of disfluent 
words. The number of words in which at least one disfluency occurred 
was counted. The rationale for this measure was that there is essen- 
tially a f luency-disf luency continuum, along which each speaker can 
be placed at a given point in time. In addition, the measure co- 
varies quite well with the clinical assessment of stuttering severity. 
The measure is an objective measure, reliabilities of scoring are 
high and it is possible co process large quantities of data in order 
to compute the disfluent word values for each subject. Of particular 




Importance Is the fact that this response measure displayed a greac 
deal of lawfulness in the research reported here. The disfluenc 
word frequencies before treatment (Table 4) were based on three 
standard 1000 word passages. The rates of stuttering ranged from 
.2% to 52% prior to treatment, with the mean being approximately 
16%. Thus, the majority of subjects were from moderately severe 
to severe stutterers. With the introduction of the Fluency Shaping 
Program, the actual stuttering frequencies fell close to a 0 level 
during the actual administration of the program. In a standard 
500 word reading passage after the completion of the Fluency Shaping 
Program the rates of dlsfluency averaged below 1%. In all cases, 
there were decreases in stuttering frequency from the pre-treatment 
to the post-treatment measures. This is one of the noteworthy 
aspects of the Fluency shaping Program; the point should be noted 
that, unlike other treatment procedures, all subjects were able to 
learn the skills necessary for the improvement of fluency. Such 
a finding suggests the need to do further intensive research on 
this phenomenon. 

While the disfluent word response measure was important and 
useful, it seemed to omit some useful information about stuttering. 
However, with a little more effort it was possible to derive a 
stuttering index which seemed to be potentially quite useful in 
both research and clinical setting. Our preliminary work on an 
index of stuttering severity used two response parameters, the 
frequency with which stuttered words occurred, and the duration 
of the efforts to initiate speech. These measures were objec- 
tively determined, and permitted us to avoid the use of rating 
scales. By counting the number of disfluent words in a standard 
lOOO word passage, and by establishing a standard sampling pro- 
cedure by which nine stuttering instances were randomly selected 
and their durations established, the values of the variables 
necessary to derive the index were established* Disfluent word 
frequencies were multiplied by total stuttering durations to 
give an area function (Figure 1-15). The high correlation between 
the rank orderings by the speech clinician and the area functions 
is quite striking. The representation of the relationships between 
the stutterers prior to and then following treatment by the area 
functions closely paralleled the subjective feeling that the prin- 
cipal investigator and his staff had about subjects* performance 
prior to and following treatment « It would appear as if this type 
index of stuttering severity may be applied to speech samples 
derived from a variety of situations, thus producing a composite 
which could truly reflect the performance of the subject at different 
points in time without relying on the usual subjective estimates 
made by the subjects and their therapists. 

Table 6 shows the disfluent word frequencies and self-reports 
on speech quality that were obtained in a follow up study of subjects 
who completed the Fluency Shaping Program. The distributions for 
disfluent word frequencies prior to and then again approximately 
two years following the program are shown In Figure 16. The post- 
treatment measures all shifted toward the low end of the disfluency- 
fluency continuum. In the post-treatment oral reading test, 13 out 
of the 20 subjects showed disfluent word frequencies at or below 1%. 
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In the post-treatment conversation measure 9 out of the 20 subjects 
scored at or below 1% dlsfluencles. In all cases, decreases in 
dlsfluent word frequencies occurred from the pre-treatment to the 
post-treatment follow up measures. The pre- and post-treatment 
differences for both conversation and reading compared with the 
pre-treatment baseline measures were significantly different at 
or beyond the .005 level when tested with the WUcoxin Slgned-Rank 
Test. It seems clear that the most subjects retained Improved 
speech fluency without continued maintenance efforts by the therapist 

Limited self-reports were obtained from the sample used in 
the follow up study. Of the 20 subjects, 19 indicated their post- 
treatment speech quality was Improved when compared with pre- 
treatment levels. One subject reported that his speech was the 
same as it had been prior to entering the program, and none of the 
subjects indicated their speech was worse. The self-reports are 
consistent with the observed changes in the dlafluent word rates 
shown in Table 6. A dozen of the subjects reported they were 
satisfied with their current levels of speech fluency. Two said 
they were somewhat satisfied, but felt they could do better, and 
a half dozen said they were not satisfied with their current levels 
of speech fluency, because they were clearly aware of the fact that 
they had done and could do better • One case. Subject #37, indicated 
he was not satisfied with his current level of speech fluency, even 
though he scored at an essentially noirmal level of fluency in the 
follow up period. Upon further discussion with this subject, he 
indicated that he felt he should have completely fluent speech. 

One of the items of information gained in conducting follow 
up studies was that many significant problems remain to be over- 
come in order to produce genuinely adequate follow up data« First, 
it is not desirable for lab personnel to contact the subjects. The 
reason for this statement is that the lab personnel were found to 
be cues for the production of fluent speech in the subjects. 
Consequently, direct contacts between subjects and lab personnel 
in follow up studies may distort the data because the subjects are 
making a special effort to perform properly in the presence of the 
laboratory personnel. Whenever possible, we tried to supplement 
our tape recorded feedback from subjects with third person reports. 
For example, one of our subjects was employed as a waiter in a 
restaurant, and colleagues who went to the restaurant had an oppor- 
tunity to observe his speech fluency and report back to us. In 
another case, the Dean of the University of West Virginia Law School 
reported to a friend of the principal Investigator that their top 
student had gone through our program and was now not only one of 
the best students, but was one of their more articulate students. 
In another case, the commanding officer of one of the subjects 
provided third person reports indicating that the subject was 
retaining good to excellent levels of speech fluency. 

It is also not sufficient to ask for self-reports from the 
subjects about the adequacy of their speech fluency. One of the 
consistent observations we have made is that there is usually a 
shift in the reference level used by the subjects. That is, after 
completing the fluency shaping program, the subjects were usually 
less tolerant of dlsfluencles which occurred in their speech, and 
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their judgment of trouble was often inflated because of this apparent 
shift in their frame of reference. It is quite apparent that exten- 
sive work must be done on the development of sampling techniques for 
acquiring representative speech samples from the subjects both prior 
to entering therapy and again upon completion of therapy. This is 
important enough to be researched in its o\m right. 

As a means of supplementing our information regarding the changes 
produced in the subjects by the fluency shaping program, attempts were 
made to derive systematic self-report data with the use of a standard 
reporting instrument, the Perceptions of Stuttering Inventory (Woolf , 
1967). This inventory provided an index of struggle, avoidance, and 
expectancy in stuttering. The instrument was used a number of times 
with the subjects. The data presented in Table 7 were collected from 
37 subjects who responded to follow up study. The mean time between 
pre-treatment and post-treatment administration of the PSI was 
approximately 4 months. The rather dramatic changes in stutterers' 
perceptions of their behavior can be seen quite clearly with this 
instrument. The pre- and post-treatment differences were signifi- 
cant beyond the .005 level with the Wilcoxin Signed-Ranks Test. It 
seems clear that not only does the fluency shaping program produce 
changes in the observed quality of each fluency, but produces 
rather dramatic changes in the stutterer *s perceptions of his prob- 
lem. It might also be stated if one wishes to change the stutterer *s 
perception of his problem, then the most effective way to do this is 
not by trying to change these perceptions through the use of 
counseling or psychotherapeutic techniques, but instead to approach 
the problem directly and change the characteristics of speech which 
generate the perceptual qualities. 

The results indicate that, in general, stutterers can and do 
retain high levels of fluency after a single, three week period of 
intensive training. It is significant that in many instances the 
stuttering behavior had existed for 20 or more years prior to the 
training. It may be concluded that the fluency shaping program is 
sharpening the focus on how we should approach the problem of stut- 
tering. In those cases where there has been some difficulty in 
retaining fluent speech, the main problem has been that the stut- 
terers failed to acquire (or maintain) the correct basic skills in 
sound production. It appears that as long as the stutterer obeys 
certain "rules of speech mechanics" he will produce speech sounds 
that are fluent. However, when the movement and forces o£ speech 
gestures exceed certain values, at that point tho siuti:ci-er manifests 
disfluent speech. Our experiences to date in«lic:aie tli.it it is quite 
probable that there are few reasons why an indivirlual who stutters 
must continue to experience the existing level of his speech handicap. 
We have worked with mental retardates, cases with cerebral palsy, and 
instances of stuttering that were so severe that it was virtually 
impossible to obtain the disfluent word rates on the baseline measures. 
An exciting and highly significant finding is that in every instance , 
it has been possible to establish fluent speech in the laboratory, 
and at worst, to demonstrate some lasting improvements in fluency 
in the everyday speech of most subjects. 
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CONCLUSiOiNS 



The experience derived from the administration of the Fluency 
Shaping Program has shown that an intensive, systematic three week 
treatment program can produce maticeily improved speech fluency in 
even severe stutterers. The program essentially served to recon- 
struct the articulatory habits of stutterers. By carefully teaching 
the stutterer how to produce tVie basic sounds and syllables of 
Atiierican English, and then by tiansf erring these skills into the 
utterance of words and phrases, it was possible to teach all 
stutterers to speak fluently in the laboratory environment. 
Follow up studies conducted on an average of two years after 
completion of the Fluency Shaping Program showed that approxi- 
mately 7 out of every 10 stutterers retained good to excellent 
speech fluency and reported satisfaction with their existing levels 
of speech fluency. Although the main response measure employed in 
the research was a count of the number of disfluenc words uttered 
by the subjects under a variety of different standard conditions, 
an attempt was made to derive a more comprehensive objectively 
based index of stuttering severity. It was found that the para- 
meters of stuttering frequency and the duration of speech initia- 
tion showed promise for yielding an objectively derived index of 
stuttering severity. The ratings of stuttering severity made by 
an experienced speech clinician were highly correlated with the 
index of stuttering severity derived from the frequency and 
duration measures. It appeared as if when combined with an 
adequate sampling of speech from the daily life of the stutterer, 
the new index should yield a rather comprehensive definition of 
stuttering severity which should be useful in a wide range of 
therapeutic and research settings. 

In addition to using the objective indices to assess the 
impact of the Fluency Shaping Program, an effort was made to 
evaluate the stutterers' feelings about their own speech, A 
self report device, the Perceptions of Stuttering Inventory , was 
used. Post-treatment measures with the Perceptions of Stuttering 
Inventory conducted an average of four months following the Fluency 
Shaping Program completion showed that the stutterers' self ratings 
of struggle, avoidance, and expectancy were significantly lower 
than the pre-treatment measures. Other observations indicated 
that the stutterers, following completion of the Fluency Shaping 
Program, generally became more talkative, more sociable, and less 
likely to avoid Important speaking situations. 

A rather important overall result of a project was the demon- 
strated low cost of administering the Fluency Shaping Program. The 
program was set up and conducted on a one-to-one subject-therapist 
relationship, yet 57 subjects received treatment at a total direct 
cost of approximately $49,000, or less than $1,000 per subject. 
By eliminating from this total the cost of data collection and 
other research activities, it is estimated that a clinical program 
could be developed which could be delivered at a cost of under 
$500 per subject. Other potential gains in efficiency, for example, 
using the computer system or developing procedures that permit 
one therapist to work with a number of subjects, could conceivably 
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reduce the cost even further. It should be noted that a cost level 
of $500 would be roughly one half the current rate for an equivalent 
amount of clinical treatment in private practice. It appears as if 
the ratio between the magnitude of improvement in speech fluency and 
dollars spent is greater in this program than in any of our tradi- 
tional forms of therapy. 

A development of some significant future potential involved the 
use of computer equipment as an adjunct to the Fluency Shaping Program. 
The function of the computer was to monitor the physical properties 
of speech sounds made by the stutterers. When the speech sounds met 
certain predetermined criteria, the computer indicated to the stutterer 
whether or not his responses were correct. The computer appeared to 
be a more reliable judge of speech sound characteristics than the 
human therapist. And, it also appeared as if the stutterer learned 
more quickly the specific movement patterns involved in producing 
speech sounds. Future development of the computer as an adjunct to 
the therapy program should involve the presentation of the actual 
Fluency Shaping Program *s sequences by computer, the continuous 
monitoring of subject *s progress through the program, and the 
possibility of proving the computer's capabilities to the point 
where it will be able to make Judgments about speech sound charac- 
teristics contained in words and sentences. In addition, it may 
be possible to develop a computer diagnostic procedure for speci- 
fying speech sound deficiencies in stutterers. Finally, it is 
conceivable that the computer system can eventually be developed 
to the point where stutterers can communicate with the system by 
a telephone. 
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SUMMARY 



A growing body of data has shown that with the use of 
systematic retraining methods it is possible to establish 
markedly improved speech fluency in stutterers. The research 
reported here had as its purpose the specification of behavior 
changes induced by the participation of stutterers in a fluency 
shaping program. A total of 57 stutterers, ages 8 to 59 years, 
participated in the research. Disfluent word frequencies were 
established in baseline oral reading sessions prior to the 
initiation of the program. A majority of the stutterers also 
took the Perception of Stuttering Inventory , a self-report 
device which measured the degree of struggle, avoidance, and 
expectancy in the stutterer* s speech. Each stutterer worked 
intensively, 5 days per week for 3 successive weeks under the 
guidance of a therapist in reconstructing the specific arti- 
culatory skills involved in the production of American English 
and transferring the new articulatory skills into conversational 
speech. Large, significant pre- and post-treatment differences 
were observed in the subjects on measures of disfluent word 
frequencies. A newly derived objective index of stuttering 
severity was also shown to correlate significantly with global 
ratings of severity made by a speech pathologist. The new 
index showed very clearly the nature of the speech changes 
induced by the fluency shaping program. Post treatment measures 
on the Preceptions of Stuttering Inventory made on the average 
of A months after the stutterers completed the program, were 
significantly lower than the pre-treatment measures. Followup 
data on subjects* speech fluency and self-reports on satisfact- 
ion with their speech collected on the average two years after 
completion of the program showed that large and significant 
gains in speech fluency had been retained for 7 out of 10 
subjects. Additional developmental work was conducted which 
involved the use of an on-line computer system to monitor the 
speech sound characteristics of the subjects in the fluency 
shaping program. The computer system fed back information to 
the subject about the accuracy of the responses that were made. 
It was concluded that the fluency shaping program was an effect- 
ive means of treating stuttering. 
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rrr^liminary developmental work was performed on the use of a 
computer to judge the accuracy of correct responses made by stutterers 
as they worked in the fluency shaping program. The computer provided 
an objective judgment of the gentleness of speech onset. By boot- 
strapping (i.e., setting the computer to accept and reject sounds 
according to judgmental criteria of an experienced human therapist, 
and then systematically applying these criteria) the reliability 
of the judgments made about certain sounds by the automatic system 
appeared to be better than that of even the best human therapist. 

The equipment used for this portion of the research included 
a simple microphone which was hooked to a headband and suspended 
in front of the subject's mouth, an amplifier circuit which sent 
the magnified signal to the computer system and an on-line computer. 
The computer system consisted of a Digital Equipment Corporation 
PDP-81 and an AX08 analog-to-digital convertor. The signal acquisi- 
tion routine of the computer was arranged to trigger on voice onset. 
The incoming signal was sampled once every millisecond. The computer 
was used to control the analog to digital conversion, to rectify the 
converted digital values, and to store these values in its core memory 
The computer sampled the incoming speech signal for 500 milliseconds 
following voice onset. The stored amplitude versus time contour 
was then compared to a previously computed criterion value. 

Application of the computer in its present form is very rough, 
and no attempts have been made yet to calibrate the system against 
external physical parameters measured in speech onset. The develop- 
ment of the system was conducted empirically. That is, the system 
was altered until the criterion values stored within the computer 
approximated the same judgmental criteria used by the human therapist. 
However, the specific decibel versus time values of the criterion 
values have not yet been computed because of a lack of appropriate 
equipment for the task. Much work remains to be done before a 
reliable and effective computer program can be devised. 

At the present time it appears as if the four classes of 
sounds used by the experimental system have different reference values 
However, as was indicated above these specific reference values have 
not been measured or programmed into the machine. The computer 
application, in its present form, is most accurate in judging the 
onset characteristics of vowel sounds and the Class II consonants 
Cconsonants which are represented by the letters R, L, M, N, etc.). 
The amplitude contours for the Class III and Class IV sounds are 
apparently different, and the present computer system does not judge 
them with the same degree of reliability with which it judges the 
simpler sounds. 

The computer system was arranged initially so that when the 
stutterers completed a response correctly a message was typed out 
(such as great response, excellent sound, etc.). In its early 
version, the system was arranged to make a negative statement when 
the stutterer made an incorrect sound (that was an awful sound, 
bad, bad; etc.). Observations with the use of this version of the 
computer application suggested that perhaps the negative statements 
should be eliminated. And, finally, because the teletype output 
rate was only 10 characters per second, it was decided to eliminate 
all sentence-like feedback. Instead, the system was arranged so if 
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the response made by the subject was correct then the computer 
signaled by typing O.K. on the teletype. If the response was 
incorrect the system made no response on the teletype. The 
stutterer then had to emit the previous response over again in 
order to continue through the exercises. 

Although the unsystematic use of the computer system made 
it difficult to acquire specific comparative information, it 
appeared as if the subjects were able to learn somewhat faster 
when they were using the computer than when working with the human 
therapist. However, at no time was a subject run completely through 
the fluency shaping program with the computer as the primary judge 
of the accuracy of his responses. The computer was used sparingly 
because of the expense of running the computer system, because of 
the limited availability of the system, and because a trained 
individual was required to operate the system for purposes of our 
experimental work. It appeared, however, as if removal of the 
human element somewhat reduced disruptions in the subjects* con- 
centration and permitted more attention to be paid to details of 
speech behavior involved in the program. 

Further details of the computer system are described in the 
next appendix, which contains a copy of an article which appeared 
in the February, 1972 edition of the Hollins Bulletin , a campus 
publication. 
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WHEN THE STUTTERER MEETS THE COMPUTER 



Ronald L. Webster, Ph.D. 
Department of Psychology 
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Stuttering and its treatment have been a subject of major 
concern for centuries. Of course, we all know what stuttering 
is: it is the amusing little "B-B-Bugs B-B-Bunny bounce;" it 
is the little boy next door who has the cute hesitations in his 
speech; or it is that funny man on the television screen who can't 
say his words at the right time. 

Few of us really know, however, what it is like to try to 
switch on our speech mechanism and find that the system will not 
work. Imagine, if you will, the frustration of being a physician 
handicapped in the conduct of your day-to-day practice because 
of an inability to say more than three words without stuttering 
for two or three seconds on each word. Or consider yourself as 
a lonely AO-year-old woman who, in effect, turned off on the 
world at the age of 20^ — all because of a persistent stutter 
which you could not control. Or, if you can, think of yourself 
as a boy of 12, unable to speak freely with your friends and 
becoming more and more timid because you have to fight to get 
your words out. If you are able to imagine realistically any 
one of these situations, then you might begin to have some 
feeling for what it is like to be a severe stutterer. This 
handicap often leads to emotional conflicts and frequently 
severely limits the stutterer's relationships with other people, 

Most forms of therapy developed in this century to cope 
with stuttering have focused on the possible role of emotional 
factors as a basis for the problem. The assumption has been 
that the fundamental cause of stuttering involves either the 
emotional structure of the individual's personality or a 
deep-seated emotional conflict. The observed stuttering 
behaviors were looked upon as symptoms of a deeper problem. 
This traditional view held that the best way to assist a 
stutterer in overcoming his problem was to resolve the 
underlying emotional conflict. The basis for maintaining that 
stuttering was an emotional problem came from "common sense" 
interpretations (a risky business at best) and not from 
carefully conducted research. Whenever the psychoanalytically 
derived forms of therapy did not work, the negative results 
were said to prove how hard it was to isolate and work through 
the emotional problem. The relative lack of success of 
analytically derived stuttering therapies led to attempts to 
find other forms of therapy. 

My own laboratory in the Rollins Department of Psychology 
has been involved with research on the problem of stuttering 
for the last five-and-a-half years. Our approach discarded 
elaborate, over-conceptualized views of the problem and focused 
instead on relatively straightforward and measurable aspects 
of stuttering. 

It soon became quite apparent that we had two major com- 
ponents to our research. The first was the basic scientific 
aspect which was concerned with gaining an understanding of 
this phenomenon we call stuttering. The other aspect of the 
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research, and certainly the part of our work which is of interest 
to most people, was the technological aspect; that is, what had 
to be done in order to build an effective therapy for stutterers. 
In this report, I shall summarize briefly the basic research and 
will describe in more detail our work on developing treatment 
procedures. 

Our basic research has led us to certain conclusions about 
stuttering. First, speech mechanisms are feedback-guided 
devices. That is, certain properties of muscle movements in 
speech production are detected by sensors (receptors in the ears 
and sensory elements in muscles) which feed information to the 
brain to be used in guiding further speech movements. Evidence 
for the preceding statement comes from the fact that, if we dis- 
turb the sound of a normally-fluent speaker's voice, by using 
delayed auditory feedback — a special tape recorder which returns 
his speech sounds to his ears two-tenths of a second after he 
utters them, the effect is dramatic. There is a marked disrup- 
tion in the cadence of his speech, a change in the quality of 
his voice, and a deterioration in his articulation accuracy. 
Some fluent speakers may actually stutter while receiving 
delayed auditory feedback. 

Additional data from a number of laboratories have shown 
that various types of stimuli will improve fluency in stutterers. 
For example, a loud continuous noise presented to the stutterer 
through headphones usually results in improved speech fluency. 
When the noise is turned off, stuttering returns. When delayed 
auditory feedback is presented to stutterers, the effect is a 
marked enhancement in speech fluency. Again, when the machine 
is turned off, stuttering returns. 

Data from many experiments have led us to conclude that 
the probable mechanism mediating stuttering is located In the 
middle ear. In the ear canal are two small muscles — the tensor 
tympani and the stapedius — attached to the three tiny bones of 
the middle ear. These muscles normally contract in fluent 
speakers just before a speech sound is initiated. The muscles 
also contract when a loud noise is presented to the ears. 
Middle ear muscle contractions cut down on the intensity of 
sounds that arrive at the inner car. In stutterers, it appears 
that the middle ear muscles may contract at about the same 
time speech sounds are initiated. The effect of the delayed 
contractions is to cut out the first portions of the auditory 
feedback signal which are critical for speech guidance. The 
onset of speech is thus interrupted by disturbed auditory feed- 
back. 

Enough about the middle ear mechanism which may be respon- 
sible for stuttering; readers interested in further details can 
write to me for reprints of technical articles. Let us turn now 
to the treatment program which has been developed in our Hollins 
laboratory. 

We had several goals for our work on developing a treat- 
ment program for stutterers: the procedures (1) had to work 
well, (2) could not employ expensive apparatus, and (3) had to 
be simple enough so that extensive training in how to use the 



program would not be necessary » 

Our first fluency-shaping program was based on the pio- 
neering research of Dr. Israel Goldiamond, who in 1965 published 
an article indicating that it was possible to establish fluent 
speech in stutterers under laboratory conditions. Our early 
work bore out Dr. Goldiamond 's findings. However, one of the 
major difficulties with the early fluency-shaping program was 
that most stutterers could not easily transfer the new, fluent 
speech pattern from the laboratory into their everyday lives. 
Over the course of the last five years, we have developed five 
different versions of the fluency-shaping program. With each 
version, our subjects found it easier to retain fluency. 

Gradually we learned that one of the fundamental problems 
in the early fluency-shaping programs was that we were asking 
the subjects to learn too much at one time. We established 
fluent speech by slowing the subjects* speech down to about 30 
words per minute by drastically extending the duration of their 
speech sounds during an oral reading task. As the subjects 
became proficient at speaking with extreme sound prolongation 
(a technique which produces fluency in all stutterers we have 
observed), we gradually increased the rate at which they read. 
Later, they began to use slowed speech in conversations within 
the laboratory and, finally, they transferred this slow, normal 
speech to their daily lives. Lack of success in retaining 
fluency seemed to be related to the tact that the subjects were 
not absolutely certain of the specific movement patterns required 
to maintain fluency. 

An important breakthrough came when we recognized that 
we were probably not teaching the fundamental skills required 
for fluency in a clear and concise manner. Instead of asking 
the subjects to produce long chains of speech in the form of 
sentences, we changed the program by having our subjects learn 
to speak short, single words fluently, then they moved on to 
more complicated speech forms. One of the important results of 
this simple modification was a great increase in the ease and 
reliability with which the stutterers could carry the new fluent 
pattern into their everyday life. 

Encouraged by our initial success in improving the program, 
we began to analyze further the details of our training proce- 
dures. A series of observations showed that one of the neces- 
sary conditions for achieving good speech fluency was that the 
stutterer had to know exactly how to make a given sound . We 
learned that stutterers were deficient in the ways in which they 
produced many of the basic speech sounds. Specifically, we 
found that stutterers initiated speech sounds with too much 
amplitude, that individual speech sounds were made too briefly, 
and the transitions from one speech sound to another were made 
too rapidly* 

In an effort to improve the training procedures, we again 
revised the program. We constructed a programmed text which 
took the subject step-by-step through the entire fluency-shaping 
sequence. The first steps in the program focused on how to 
produce basic sounds of speech. By working with each speech 



sound in isolation, it was possible to teach the stutterer pre- 
cisely what should be done in order to produce that speech sound 
correctly. The skills required to produce the sound represented 
by the letter *'P** are markedly different from the skills required 
to initiate a vowel sound. The puff of air which precedes vocal 
fold action in *'P" requires a more complex movement sequence 
than do vowel sounds. We gradually refined the instructional 
sequence by retaining steps which worked and by eliminating 
those steps which did not. After about l:hree years of work we 
finally derived an efficient program for systematically establ- 
lishing improved speech fluency in stutterers. 

In its present form, the fluency-shaping program takes a 
stutterer through the training exercises at his o\^m pace, super- 
vised by one of our therapists, in approximately AO to 60 hours. 
We have worked with over 120 stutterers now, and have been 
pleased to find that approximately seven out of ten stutterers 
retain exceedingly high levels of fluency after two or vaovq 
years following completion of the program. In those cases whei-e 
there has been some difficulty in retaining fluent speech, the 
main problem was that the stutterers failed to acquire the cor- 
rect basic skills in sound production prior to moving on to 
more complicated skills such as sound blends, word transitions, 
and sentences. In most cases corrective action has consisted 
of more training on how to produce the basic sounds of speech. 
In summary, at this point we feel rather comfortable with the 
fluency-shaping program and are preparing to release the mate- 
rials for publication in the near future. 

Our experience to date indicates that there is no real 
reason why an individual who stutters must continue to expe- 
rience the existing level of his speech handicap. We foresee 
the potential development of training procedures for very young 
children which will serve to eliminate or markedly reduce the 
disfluent speech of youngsters and prevent stuttering from 
developing into the gross disability that it often becomes. 
Beyond that possibility, some of our recent work has suggested 
that a new form of stuttering therapy is possible. This new 
therapy is based on the use of a computer as the therapist (or 
more properly, as the therapist *s assistant). 

During the past two years, we learned a great deal about 
the specific movement patterns involved in producing the sounds 
and syllables in American English. It occurred to us that we 
could probably ease the task of the therapist, improve the 
accuracy with which judgments were made about the correctness 
of the subject's speech sounds, and increase the efficiency of 
the stutterer's performance in the program if we could **teach** 
a computer how to make judgments about speech sounds. 

Some background is called for prior to describing the 
computer as therapist. During the fall of 1970, Hollins was 
awarded a grant from the National Science Foundation to assist 
in purchasing on-site computer facilities. A small but rather 
versatile and powerful computer system was installed. This 
computer, a PDP-81, referred to as a "mini" computer, was manu- 
factured by the Digital Equipment Corporation of Maynard, Mass. 
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Versatility is a key descriptive term for our computer 
system. The computer can simultaneously work with six diife- 
rent users on routine computational problems. Or, what is even 
more important for many of our research purposes, the computer 
can be used in "on-line" applications. That is, the computer 
can be an active participant in an experiment. Characteristics 
of electrical signals can be rapidly measured by the computer, 
comparisons can be made between properties of the signals and 
stored reference values, and then decisions can be made by the 
computer based upon whether or not the incoming signal meets 
certain predetermined criteria. Less than one thousandth of 
a second may be required to run through the sequence just out- 
lined. The rapid, on-line decision-making capability of the 
PDP-81 permitted us to establish computer-assisted fluency 
shaping. 

In collaboration with Prof, Keith Hege, of the Department 
of Physics, and Reggie Schoonover, one of our graduate students, 
we began to attack the problem of how to use the computer as a 
therapist. The first task was to introduce the sounds made by 
the stutterer to the computer. The sound of the stutterer's 
voice was translated by a microphone into an electrical signal 
to be transmitted to the computer through a special circuit. 
Another device took the continuously changing electrical sig- 
nals associated with the stutterer's voice and converted them 
into a series of pulses suitable for reading by the main pro- 
cessing section of the computer. 

The next step involved developing a series of instructions 
for the computer's use. The instruction set had several purposes. 
First, in a fraction of a second, the computer read the proper- 
ties of the incoming signal and placed this information in a 
memory unit. Next, the computer searched through its memory 
to find the appropriate reference values for the specific sound 
that the stutterer was speaking. Finally, again in just a tiny 
part of a second, the computer compared the incoming signal 
with the standard and made a decision. If the incoming speech 
signal met certain criteria, the computer signalled the subject 
that the speech sound had been made properly. 

One of the exciting bits of information coming from the 
early use of the computer was the fact that the stutterers 
really liked working with the machine. They felt the computer 
was consistent and fair in its judgments about the adequacy of 
their speech responses. Previously we had been asking the 
therapists to make decisions about rather minute characteris- 
tics of behavior; it was no surprise to find that the computer 
was a more reliable judge than the human therapist. One of the 
meaningful results of using the computer as therapist was that 
stutterers learned more quickly the specific movement patterns 
involved in producing speech sounds. Our interpretation of 
this phenomenon was that removing the human reduced disruptions 
and allowed the subject to concentrate on learning the speech 
task. 
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At the present time, the computer is working solely as a 
judge of speech sound accuracy. The stutterer works through our 
programmed text while the computer listens to him, tells him 
whether or not he is correct, and signals when to go on to the 
next step in the program. However, the computer is potentially 
far more useful. Our next step will be to construct an instruc- 
tion set for the computer that will contain the performance goals 
that must be met by the subject at each step of the program 
before he is permitted to go on to the succeeding steps. Al- 
though the computer is set up now only for the task of monitor- 
ing single-syllable and single-word utterances of stutterers, 
we foresee the possibility of improving its capabilities to 
the point where it will be able to make judgments about sounds 
contained within sentences. 

To push on slightly into what might now sound like science 
fiction (but really isn't), we are beginning to explore the 
possibility of having the computer diagnose the speech-sound 
deficiencies of individual stutterers. For example, the compu- 
ter will listen to the subject speak a standard series of words 
and phrases, measure properties of the basic sounds of speech, 
and print out a report that will show a profile of sounds which 
will require the greatest amount of attention during the 
retraining period. For example, we may find that, for some 
stutterers, the stop-consonants B, P, D, and T require more 
work than R, L, M, and N, The computer will probably eventually 
be writing individual prescriptions for treatment based on the 
results of a diagnostic test which it conducts. 

We are not content to stop with this short look into the 
future. Beyond the prescriptive operations, we foresee the 
possibility of arranging for stutterers to work with the compu- 
ter via telephone. The computer can be equipped with peri- 
pheral items which will allow it to communicate via telephone. 
The advent of Dial-a-Therapy will not be for some time yet, but 
we may be assured that it is technologically feasible. If we 
succeed in these steps, then it is conceivable that in a few 
years there will be a relatively ineynansive computer-assisted 
therapy for stuttering available in a large number of speech 
clinics around the country. We may also see the development 
of a regional computer center for the treatment of stuttering 
(and possibly other speech disorders) through the use of remote- 
access therapy. 

One final point should be considered. Does the new therapy 
format dehumanize stuttering therapy? Dehumanization is a 
peculiar term, subject to many interpretations. It is often used 
to denote any situation in which a human confronts a machine 
and to imply that, in this situation, the quality of human life 
is thereby degraded. My judgment is that the computer as thera- 
pist does not dehumanize. To the contrary, it helps people 
achieve that remarkably distinguishing human characteristic — 
free, unrestrained speech. 
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Feedback Cues as a Function of 
Oral Practice 



Journal of Speech and Hearing Research 
1971, 14, 307-311. 
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CHANGES IN RELIANCE 
ON AUDITORY FEEDBACK CUES 
AS A FUNCTION OF ORAL PRACTICE 



RONALD L. WEBSTER and MICHAEL F. DORMAN 
Holllns College , Hollins College , Virginia 



This experiment used a two-by-two factorial design 
to investigate the effects of two levels of oral prac- 
tice and two types of auditory feedback upon reading 
times and number of speech disfluencies for 60 normally 
fluent speakers. During tests under delayed auditory 
feedback, subjects who had experienced six previous 
oral reading trials on a standard passage under normal 
auditory feedback made significantly fewer articulation 
errors and had significantly shorter reading times 
than subjects without prior reading practice. Tests of 
practiced subjects vs nonpracticed subjects under nor- 
mal auditory feedback showed no significant differences 
in articulation errors or reading times. It was sug- 
gested that functional properties of auditory feedback 
cues were temporarily changed by oral reading practice. 

The adaptation effect in stuttering refers to the finding that 
stuttering frequency decreases with successive readings of the same 
material. During adaptation, stuttering frequency follows a negatively 
accelerated curve, generally reaches a low plateau from the eighth to 
twelfth reading, and is a relatively transitory effect (Wingate, 1966a). 
Concepts used in accounting for the adaptation effect in stuttering 
have included: reduction in fear or anxiety; increased familiarity 
with the material; decreased propositionality of the material; and the 
extinction of a learned response (Wingate, 1966b) . However, none of 
these interpretations have been adequate for providing an understanding 
of adaptation phenomena (Beech and Fransella, 1968). 

Our interest in the adaptation effect developed out of a program 
of research on the exploration of variables that have been shown to 
directly alter the frequency of disfluencies in stuttered speech 
(Webster and Lubker, 1968). The observed relationships between such 
readily manipulatable stimuli as masking noises (Cherry and Sayers, 
1956; Sutton and Chase, 1961; Webster and Dorman, 1970), delayed 
auditory feedback (DAP) with both fluent speakers and stutterers 
(Lee, 1950; Fairbanks, 1955; Soderberg, 1968; Webster, Schumacher, 



and Lubker^ 1970; Yates, 1963), and measured changes In speech 
fluency suggest that auditory feedback figures prominently in 
speech guidance in both stutterers and fluent speakers. 

It is accurate to state that the role of auditory feedback in 
speech production is incompletely understood. Yates (1965) has 
hypothesized that the disruptive effects of DAF on fluent speakers 
are a function of the degree to which individuals depend on auditory 
feedback for the normal control of speech. Such a hypothesis implies 
that speakers rely differentially upon kinesthetic and sensory feed- 
back from the speech organs, bone- and air-conducted auditory 
feedback, and central nervous system control processes. Goldman- 
Eisler (1968) reported that practice by normally fluent subjects on 
conversational speech tasks resulted in overall increases in speech 
rate. Her data showed that reductions in hesitation pauses were 
responsible for observed rate increases. To account for the results, 
Goldman-Eisler suggested that improvements in "verbal planning," the 
cognitive processes that precede speech, had occurred. The fact that 
certain measurable parameters of speech have been shown to change as 
a function of oral practice means that it is probable that other 
properties of the speech act may be modified through similar experi- 
ences* 

This study tested the hypothesis that the reliance of normally 
fluent speakers on auditory feedback cues would be reduced by prac- 
tice on an oral reading task. It had been previously suggested 
(Webster and Lubker, 1968) that such changes in the use of auditory 
feedback cues might provide a means of explaining the results seen 
in stutterers who demonstrate adaptation effects- However, the 
present hypothesis is more general in form and is directly testable. 
It addresses itself to the possiblity that if, as Yates (1965) has 
suggested, there is differential use of auditory feedback cues by 
different individuals, then it would be important to test the possi- 
bility that specific forms of experience may, at least temporarily, 
shift the relative roles of cues used in speech guidance 



The subjects were 60 female undergraduate students ranging in 
age from 18 - 21 years and recruited from introductory science courses 
at Hollins College. None of the subjects reported a history of hear- 
ing problems, and none displayed speech disorders. 



METHOD 



Subjects 




Apparatus 



A Lafayette-modified Bell & Howell tape recorder was used to 
provide both normal auditory feedback and DAF to headphones worn by 
the subjects. Sound levels at the headphones during speaking were 
adjusted for each subject to a SPL of approximately 70 dB. The 
delay interval used for DAF was 0.2 sec. and was calibrated on a 
Tektronix oscilloscope (Model 561) . 

Procedure 

Subjects were randomly assigned to the cells of a two-by-two 
factorial experiment. The independent variables were normal 
auditory feedback (NAP) vs delayed auditory feedback (DAF) , and 
oral practice (OP) vs no practice (NP) . 

The two groups of subjects who experienced OP read two standard 
paragraphs (320 words) aloud under NAF for six successive trials, 
with a 15-sec rest period between trials. On the seventh trial one 
group received DAF while the other group continued under NAF. The 
two NP groups read the standard paragraphs aloud one time. One 
group received NAF and the other group received DAF. 



TABLE 1. Mean number of articulation errors and mean reading 
times for all treatment conditions. 





Normal 


Feedback 


Delayed Feedback 




Errors 


Time 


Errors Time 


No practice 


2.0 


101.6 


19.7 131.5 


Oral practice 


2.3 


101.0 


6.1 118.4 





The number of articulation errors and reading durations for the 
paragraphs were determined from tape recordings of the experimental 
sessions. An articulation error was recorded when subjects repeated 
portions of words, left out portions of words or whole words, or 
disproportionately increased durations of parts of words. Reliability 
measures on articulation errors were performed on 20 randomly selected 
trials by the second author. At least 48 hours separated the two 
counts. Count-recount agreement for the 20 samples averaged 94%. The 
agreement score was consistent with both intra- and inter judge reli- 
abilities previously observed in our laboratory. 
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RESULTS 



A two-way analysis of variance was performed using articulation 
errors as the dependent variable; another two-way analysis of vari- 
ance was performed on reading durations. The Independent variables 
were levels of practice and type of auditory feedback. For the arti- 
culation errors measure, feedback, practice, and the practice by 
feedback Interaction were significant (the respective values being: 
F=29.89, df=l/56, £<0.01; F=ll.ll, df^l/56, £<0.01; F=11.79, df=l/56, 
£<0.01). Table 1 shows the mean number of articulation errors for 
all groups. The difference In mean number of articulation errors 
made by the OP and NP subjects under NAF was not significant. How- 
ever, under DAF the OP subjects made significantly fewer articulation 
errors than the NP subjects (_t=3.A0, df=28, £<0.01). The same find- 
ings hold for the means of the reading duration scores (Table 1) . 
The analysis of variance showed that feedback, practice, and the 
practlce-by-feedback Interaction were significant (the respective 
values being: F=61.90, df-1/56, £<0.05). The difference between the 
means of the OP and the NP subjects under NAF was not significant. 
The mean reading duration under DAF for OP subjects was significantly 
lower than this same measure for NP subjects (t^2.60, df=28, £<0.05). 



DISCUSSION 

The lack of significant differences bet^ceen the practiced and 
nonpractlced subjects under normal auditory f (Redback suggests that 
the effects of practice must be Inferred to alter processes which 
are not directly observable. Thus, when It Is observed that prac- 
ticed subjects performed better than nonpractlced subjects under 
DAF, any Interpretations that are advanced must consider the role 
that various Internalized processes may serve In speech guidance. 

Hypotheses concerning probable Internal processes could range 
from relatively simple Ideas about the possible role of auditory 
feedback to complex concepts Involving changes In the meaning of 
verbal stimuli resulting from practice or to even more complex 
Ideas that deal with fundamental brain processes. It Is both par- 
simonious and fruitful of further research to consider first those 
hypotheses that are directly testable. For example, one deduction 
which requires little Inference regarding unknown central nervous 
system processes would hold that practiced subjects, when tested 
under delayed auditory feedback, relied relatively less on auditory 
feedback than nonpractlced subjects. The specificity of action by 
DAF on auditory cues makes this hypothesis particularly attractive. 
It would appear as If temporary changes In the role of auditory 
feedback may have been Induced as a direct result of oral practice 
on a given task. And this Interpretation Is consistent with Yates *s 



(1965) suggestion that the degree of disruption produced by DAF 
in the speech of normally fluent subjects is a function of the de- 
gree to which auditory feedback is used in speech guidance. 

Cne deficiency in the hypothesis that the role of auditory 
feedback was changed through practice is that it is not clear 
whether any form of oral activity — continuous reading of different 
material, for example — produces the same reduction in apparent 
reliance on auditory feedback as does practice on one specific 
task. Given the present results and their interpretation, it 
would be predicted that a necessary condition for reductions in 
reliance on auditory feedback would require repeated practice 
on a given, limited speech task. 

The results of this study may be further considered in terms 
of the verbal planning concept of Goldman-Eisler (1968). It 
could be argued that repeated practice on the experimental task 
resulted in improvements in those central nervous system processes 
which guide speech. The significantly lower reading times and 
significantly lower articulation error scores for practiced 
subjects under DAF supports this type of hypothesis. However, 
observations made in our laboratory subsequent to the completion 
of the present experiment have shown that normally fluent speakers 
who softly whisper the reading passage six times and read it aloud 
under DAF on the seventh, perform at approximately the same level 
of articulation errors and reading times as nonpracticed subjects 
who experience DAF on the first oral reading trial. Thus, it is 
tentatively concluded that a concept other than that of verbal 
planning must be invoked to explain the results. Apparently, ver- 
bal planning was not strengthened by whispered practice. It does 
appear as if auditory and kinesthetic cues associated with normal 
vocalization play a prominent role in producing the effects which 
have been observed. At the present time, the most tenable and 
apparently least complex interpretation of the results reported 
here is that oral reading practice yielded temporary changes in 
the subjects* use of auditory feedback cues. 

Finally, although such a suggestion is somewhat tenuous at the 
present time, it may be useful to consider the possibility that the 
phenomenon of stuttering adaptation may involve temporary changes 
in the sbujects* relative reliance on auditory feedback cues. The 
hypothesis merits consideration for an interpretation of stuttering 
adaptation because it provides a parsimonious means of accounting 
for the basic shape of the typical adaptation curve, for the "spon- 
taneous recover" of stuttering following adaptation, and for a 
number of the other effects which have been observed in studies 
on this phenomenon (Wingate, 1966a, b). In addition, this type of 
hypothesis would lead us to determine the nature of basic processes 
which may be involved in speech guidance in both normally fluent 
speakers and stutterers. 
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Tl!^ YORK T IMEs TmONDAY. MARCH 27. 1972 

Virginia Psych ologist Treats Stutterers by 
Computer- Assisted Therapy, 
but Some Experts Voice Doubt 



special to rne.Ncw York Tiinfi 

ROANOKE, Va., March 24 
—For half her life, since she 
was 17 years old. Sue Wolff 
had been seeking a treatment 
for a problem that had 
bothered her for as long as 
she could remember — her 
stuttering. 

Mrs. Wolff, herself a 
speech pathologist, had spent 
a total of seven years in 
three different programs of 
speech therapy and — with 
her young son, who was also 
a stutterer— she had spent 
more than a year in the care 
of a psychotherapist. But 
nothing had "worked." 

Then la<;t fall she and her 
son, on the recommendation 
of the p.sychoiherapist, joined 
a program with a "mechan- 
scal*' approach at Hollins 
College, a small women's 
school here, and since the 
10th day of their training « 
neither Mrs, Wolff nor her 
son has stuttered again. 

Tfie developer of the 
Ho]lin5; program. Dr. Ronald 
L. Webster, mainUiins that 
his computer-assisted therapy 
can turn most stutterers— 
there are .some two millio;i 
in the United States — into 
normally fluent speakers 
within two to three weeks. 

But . the views of Dr. 
Webster, who received his 
Ph.D. decree from Louisiana 
State University and is chair- 
man of the Hollins psychol- 
ogy department, are sharply 
challenged by many other 
experts interested in research 
on stuttering. 

Theoretical Division 
* Roughly speaking, the the- 
oretical division is this: 

On one side are those who 
like Dr. Webster feel that 
stuttering can be treated as 
a problem in its own right, 
with little or no reference to 
anything else; 



And on the other hand are 
those who hold that siuvter- 
ing is a mnnifcstation ot 
deeper psychological prob- 
lems, which, if not treated 
dirccllv, may res?'rf^.ce with 
the same or different and 
possibly even worse symp- 
toms. 

According to Dr. Wrbstcr, 
the success of his methods is 
supported by hard evidence. 
Of 55 people who have com- 
pleted the program since 
1960, he said in an inlerx'iew, 
"about seven out of 10 hnve 
retained high levels of flu- 
ency" in follow-up checks, 
generally two years later. 

"In more than half the 
cases," he said, "we have 
gotten very positive rcnctioiij 
from the people themselves, 
and we obserx'e excellent flu- 
ency patterns." 

The checks were performed 
through a combination or 
telephone conversation ancT 
tape recorded samples of 
specific speech tasks in cases 
where the person was unable 
to return to the college for 
face-to-face ohserx'ation. 

Dr. Webster's program of 
therapy, discounting attitude- 
oriented approaches that con- 
centrate on emotional factors, 
seems to teach stutterers the 
specific and precise move- 
ments necessary to produce 
the various distinct sounds of 
American English. 

"If the stutterer acquires 
specific skills," he said, "then 
he can sustain fluent -peech." 
The training becomes the per- 
son's natural speech pattern, 
he added, "so it does not have 
to be used as merely a con- 
trol." 

Operating with $68,000 in 
research grants from the 
United States Office of Edu- 
cation, Dr. Webster has also 
been exploring a theory* that 
stutterers suffer from a mal- 
function of two muscles of 
the middle ear causing "in- 
terference with the sound of 
, the voice as a guiding cue 



for speech." He entered into 
tlie study of stuttering by 
way of earlier research into 
language development in in- 
fants. 

Focusing his attention on 
"overt, observable aspects of 
speech behavior," Dr. Web- 
ster has identified, he says, 
several distinct characteris- 
tics of stuttered speech: In- 
itial sounds are too loud, in- 
dividual speech sounds are 
too short, the transitions 
from one sound to another 
are too quick. 

His training concentrates 
on slowing down the rate of 
s):jcech and softening the in- 
itiation of sounds, techniques 
that may compensate for the 
middle ear interference. At 
first, both techniques are 
highly exaggerated. 

In the tiny sound-proof cu- 
bicles where most of the lab- 
oratory work in the Hollins 
program is carried out, the 
student, riveting his eyes on 
the sweep second-hand of a 
timer, practices conversing 
with the instructor, limiting 
his speed to one syllable 
every two seconds. 

The process of softening 
and smoothing the sounds is 
even more difficult to 
teach. Tagged "gentle onset" 
by the therapists, the effect 
is somewhat like sneaking 
into the sounds by begin- 
ning very, very softly ana 
gradually increasing volume. 

The student practices "gen- 
tle onset" by speaking single 

syllables into a computer, the~" 
latest innovation in the six- 
year development of the pro- 
gram. The refrigerator-size 
machine responds by Judging 
whether the sound has been 
made correctly and signaling 
—with a terse, typed "O.K." 
—to move on to the next 
sound. 
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Accent Is Unchanged 
Proceeding systematically 
from sounds to words to sen« 
tenccs and tiien to fluent 
conversation within the labo- 
ratory, the student finally 
takes his newly fluent speech 
into his everyday life. Per- 
sonal speech traits such as 
accent are unchanged, Dr. 
Webster says, except in am- 
plitude and duration of 
sounds. 

"Most therapies that have 
been taught since the mid* 
thirties in this country have 
focused on teaching the stut- 
terer how to adapt to the 
fact that he stutters," he 

says. 'TheyVe tried to 'free- 
up* stuttering so that talking 
comes easier, but the disflu- 
cncies are still there." 

Tliis is "putting the cart 
before the horse." he went 
on. "The stutterer's feelings 
are the result of the fact of 
disfluency. We teach a per- 
, son directly how to make the 
sounds of speech properly, 
because then he can speak 
even under stress. It's not 
normal to be always relaxed." 
. Several leading researchers 
in the theory and treatnient 
of stuttering, reached by 
telephone, said that Dr. Web- 
ster's mechanical approach 
appeared similar to a great 
deal of work that has been 
dpne over many years. They 
questioned the premise that 
stutterers do not make the 
sounds of speech correctly. 

Lee Edward Travis, dean 
of the Graduate School of 
Psychology at Fuller Theo- 
logical Seminary in Pas- 
adena, Calif., after 45 years 
of study is firmly established 
in the psychotherapy school. 

Stuttering is a disorder of 
a bad relationship between 
the speaker and his listener." 
he asserted. "A stutterer can 
Ulk as well as anyone else, 
except when he has a 
listener. He tends to give 
the listener too much im- 

Sortance, control, wisdom, 
arshness. Therefore, he 
carries in his speech the load 
of how he is being eval- 
uated." 

'if Webster is getting re- 
sults," he said, "they are 
indirect" . » 



i Think They Arc Folly' 
Harold L. l/upc-r. h(*ad of 
the department of speech 
and audiolo;:y at the Uni- 
versity of Tennes.-^ee and a 
former stutterer himself, held 
a similar viev/: 

"J think wh^t really is 
happenin;;." he syid. "is that 
, he's changing a whole motor 

set toward speaking." elimi- 
nating a stutterer's tendency 
to tighten up before talking 
and substituting a different 
kind of "set" that permits 
more fluent speech. 

Joseph G. Sheehan. a clin- 
ical psychologist at the Uni- 
versity of California at Los 
Angeles, was skeptical of be- 
havior modification therapies 
in general. "I think they are 
folly," he insisted. 

Professional opinions not- 
withstanding, a number of 
Dr. Webster's former stu- 
dents—ranging from a high 
school dropout to a military 
officer— were quite happy 
with the results achieved in 
his program. Most of them 
had previously undergone 
various forms of speech and 
psychotherapy. 

Dr. Webster cited a major 
in the Army who became 
convinced he could rise no 
further because of his stut- 
terinc and was considering 
quitting the service. But after > 
three weeks of therapy. Dn { 
Webster said, the officer was f 
placed on the promotion list I 
and attended command school, • 
where he achieved the ; 
highest ratings in oral pres- * 
entations. Now the officer is i 
a lieutenant colonel. Dir. Web- i 
ster said, third in command • 
of a large base in Europe. t 

And Sue Wolff, a speech 
therapist with the Easter Seal 
Treatment Center in subur- 
ban Washington until her 
family moved recently to Ala- , 
bama, said that the Hollins 
program had been "mucn 
more consistently successful'* 
than traditional therapies and 
that she intended to use it 
as a model for her own prac- 
tice. 

"You learn a skill, learn 
how to speak/* she said» 
"and when you know how 
to talk you don't have to 
think about it. Til be a much 
better therapist because of it** 
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Fluency sliapiug: WebiSter (left) with coniputer c*o4lierapiHt; right, early o\aiiiph*s of roinputrr rrspon>rs 



New Help for Stutterers 

Six years ago, Mrs. Collins Denny III 
of Richmond, Va., took her 5-year*o1d 
son. Bill, to the Medical College of Vir- 
ginia to see if something could be done 
to correct his severe stuttering. Xo, she 
was told, there was really no good treat- 
ment for such speed) disorders, except 
to try to reh'eve tensions iii the home. 
But Mrs. Denny refused to give up— and 
last week Bill returned to MCV to offer 
dramatic proof that stuttering can be 
cured after all. He took the platform be- 
fore an assemblage of speech therapists 
and, with perfect enunciation, described 
in detail the three-week ''fluency-shaping 
program" he had received at Holh'ns Col- 
lege in Roanoke, Va. 

The program that cleared up Bills 
stuttering was conceived by Dr. Ronald 
L. Webster, 34, chairman of the Holh'ns 
psychology department. Traditionally, 
stuttering has been blamed largely on 
deep-seated emotional problems, and 
treatment has usually been directed to- 
ward uncovering some psychic trauma. 
But Webster's research convinced him 
that if anxiety had anything to do with 
stuttering, it was the result of the disor- 
der rather than the cause. 

Feedback: Stuttering, Webster be- 
lieves, is a behavioral problem based on 
faulty learning of how to make sounds, 
and perhaps also on physical defects 
in the auditory mechanisms controlling 
speech. Speech, he explains, is regulated 
by feedback mechanisms. The muscle 
movements involved in speaking, accord- 
ing to this concept, are detected by sen- 
sors in the ear and in tlie muscles them- 
selves and then relayed to the brain to 
guide further speech movements. Web- 
ster has shown that a normal speaker can 
be made to stutter by interfering with 
feedback. In his experiments, a special 
tape recorder returns speech sounds to 
the speaker's ear after a two-tenths-of- 
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a-second delay. The delayed feedback 
disrupts the subject's speech rhythm and 
reduces the accurac>' of articulation. 

Additional research has also led Web- 
ster to conclude that stutterers may suf- 
fer from abnonnal movement of the two 
muscles in the middle ear that arc in- 
volved in the process of hearing. In nor* 
mal speakers, sa>'s tlie Virginia psycholo- 
gist, these muscles contract just before 
each speech sound is initiated. But in 
stutterers, they seem to contract at about 
the same time that a sound is initiated. 
Contractions of the muscle cut down on 
the intensity of sound reaching the inner 
ear. The effect of delayed contractions, 
Webster believes, is to cut out part of 
the auditory feed-back signal required 
for normal speech. 

Fast: Webster lias found that stutterers 
tend to make sounds incorrectly, espe- 
cially at the onset of a new sound. They 
are apt to begin a sound too abruptly 
and too loudly an J make transitions from 
one sound to another with excessive 
speed. The fluency-shaping progrr.m, de- 
veloped over the past six years, is de- 
signed to retrain stutterers in the making 
of speech sounds. The program is inten- 
sive, requiring four to seven hours of 
drill each day. But it gets results fast— 
the average patient completes the course 
in two or three weeks. 

In the first phase of treatment, the 
stutterer is instructed to slow down his 
speech, holding each syllable for two 
seconds and uttering sentences at the 
rate of about 30 words a minute. To learn 
the proper way to make sounds, he is 
repeatedly told to glide gently into each 
syllable— a process Webster terms "gen- 
tle onset." He practices first on the enun- 
ciation of vowels, usually the easiest for 
a stutterer to enunciate. Then he pro- 
ceeds to voweMike consonants, such as 
I, r, and y, fricative sounds like f, s, and 
th, and finally, to the diflScult stop ccui- 
sonants such as p, b, and k. As he prih 



u 



ga*sses, the patient goes fnini single- to 
multiple-syllable words, and from short 
sentences with many vowels to lon^ son- 
tences filled with stop consonants. His 
rate of speech gradually ucceleratfs to 
100 to 130 words pet minute. 

Recently, Webster lias enlisted the 
aid of a computer to act as a co-therapist 
in helping stutterers. The device is pro- 
gramed to recognize normal sound for- 
inutioiis. As the patient spc^iks into a iiii- 
croplioiie, the coniputer compares his 
sounds to tlie reference sounds in its 
memory bank. When the patient 
achieves a good approximation, a print- 
out tells liiin so. As originally programed, 
the coniputer would respond with cheery 
coiiipliiiieiits like 'That was a good 
sound, Charlie," or derisive phrases like 
"That was an awful sound, you duniniy!" 
But because this method proved unset- 
tling to many patients, the computer now 
rewards success with a simple "OK," 
and greets failure with silence. The coni- 
pi'iter hai» several advantages over a hu- 
man therapist. It is m(«rc consistent in 
making dc*cisions about minute variations 
in sound tlian is a human listener; and 
because he is not distracted by the pres- 
ence of another person, the patient can 
often progress more rapidly when drilled 
by the computer. 

Telephone: Eventually, he ho|>es to 
program the computer to diagnose 
speech deficiencies in individuals and 
print out prescriptions for treatment 
based on the sounds that seem to need 
the most practice. More intriguing is the 
possibility of establishhig "dial-a-therapy** 
networks in which stutterers could cor- 
rect speech patterns by telephone con- 
tact with a computer miles from home. 

The results of fluency shaping have 
improved as the program has evolved. 
Seventy-six stutterers have gone through 
the current program, and analysis of 
jneech samples during normal coiiversa- 
^ tlM and oral reading tasks indicate that 
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7 out of 10 lui\ i» ;u lMV\ cd jjcKxl-lci-cxirl- 
kni six'i^c li HiK»iic\ . Among IwciUy per 
sons who coniplc-icd llic propnnn Iwo 
vcars ago, iihuHcoi say llicir spmli is 
Ix^llcr llian il was More Iri-alnuMil. 

Until more* patients have gone through 
the program, nian\- specxh therapists re- 
main skeptieal of the Wehslcr method. 
Some of them note that the nse of l>e- 
havioral retraining techniques lo treat 
sTuttcring isn't new and that the Ilollins 
program has simply inlroduii^d some ele- 
gant variations. 

But one speech therapist who is eon- 
xinced that Ihiency shaping really works 
is Sue WoUr of Fairhoix*, Ala. Ilerscflf 
a lifelong stutterer, Mrs. Wollf went 
through tliree intensive speeeli th?rapy 
programs, including psyeliotherapy, with- 
out lasting results. Liisl December, she 
enrolled in the Ilollins course and hasn*t 
stuttered siiice. This fall, .Mrs. Wolff 
plans to carr>' the fhieney-sliaping mes- 
sage by starting a program of her owii. 
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ACSTRACT 



A systematic operant response shaping program was administered to 57 
stutterers. The program restructured the articulatory skills used in 
speech production and transferred these skills into conversational 
speech. Measures of disfluent word frequencies, self perceptions of 
of stuttering avoidance, struggle, and expectancy, and subject satis- 
faction with speech fluency showed large and significant improvements 
as a result of program participation. Followup data collected an 
average of two years following completion of the program participation. 
Followup data collected an average of two years following completion 
of the program indicated that 7 out of 10 subjects had retained good 
to excellent levels of speech fluency. These subjects also reported 
satisfaction with their post- treatment levels of speech fluency. Pre- 
liminarly development was done on an on-line conputer system which was 
used to monitor the adequacy of responses made by subjects as they 
worked through the fluency shaping program. The computer fed back 
information to the subjects after they made each speech response and 
indicated whether or not the responses were correct. Finally, an 
examination of the costs for the project indicated that it should be 
indicated that it should be possible to conduct fluency shaping programs 
on a relatively low cost per subject basis. 
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